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Original Communications 


ON THE CHEMISTRY OF OVARIAN CYSTS- 

Ruth M. Watts, Ph.D., and Fred L. Adair, M.T)., Chicago, III. 

(Deimrtment , of Obstetrics aiic? Gynecology, The University of Chicago and the 

Chicago Lying-in Hospital) 

T his report is a part of a general .study on ovarian tumors. Previous 
reports^'® have lieen concerned Avitli an attempt to correlate the his- 
tolog}’- of ovarian cysts, particularl.v that of tlie lining of the cyst wall, 
with the hormonal content of the cyst fluid. The present investigation 
was designed as a similar study of the chemistry of ovarian cyst fluids. 
It is believed that the study of the chemistry of fluids offers a unique 
opportunity to study the chemistry of tumors. Since most ovarian 
tumors are cystic, it is possible to study the chemical constituents of 
the fluid which is (or is not) in equilibrium with the cells of a deflnite 
and specific character which line the cyst cavity or vdth the fluid which 
results from their secretion. This is in contrast with the situation exist- 
ing in a study of the chemistry of solid tumors in which the chemistry 
is dependent upon the proportions of different types of cells constituting 
the tumor tissue. Furthermore, in mullilocular malignant tumors fre- 
quently only certain cyst cavities manifest malignant characteristics. 
In this type of tumor a parallel study of the fluids from the different 
cavities might offer an opportunity to observe any chemical difference 
between the metabolism of benign and malignant cells. 

♦This work has been done under a grant from the Douglas Smith Foundation for 
Medical Research of the University of Chicago. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.'’ 
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Since the physical and clieinical ijroperties of tlie hiiids Yaiy Yilh 
the type of cyst, it is believed that a study of tlic ehemistiy of the 
fluids might be of value in the classification of the tumors and in the de- 
termination of the conditions governing their development and growth. 
A study of the electroljde balance would throw some light on the laws 
governing the equilibrium between the tumor tissue and the fluid of tlie 
cyst. The part played by the secretory activity of tlie cells lining t.lie 
cyst cavity might be shown by a .study of the protein and carbohj^drate 
constituents, particularly in those tj^jcs of cysts producing unusual 
glycoproteins (e.g., “p.seudomuein”). Since these' glycoproteins occur 
only rarelj^ in other body fluids they may be of .special imjiort in the 
metabolism of these tumors. 

Although work on the chemistry of ovarian cyst fluids is of long 
standing and dates back to the work of Scherer- on protein constituents 
reported in 1852, comparatively little has been done using modern 
techniques. The early investigations were concerned chiefly with 
the pi’otein constituents, especially the glycoproteins (“pseudomu- 
cins”), and with specific gravity and the percentage of solids. Surveys 
of the field have been, reported briefly by Pfannenstiel,-"’ Wells,'’' and 
Stolfi' and with a few ' exceptions are essentially complete. Sehep- 
etinskj^ and Kafitin® have determined- calcium, pota.ssium, .sodium, 
phosphorus, and chloride, and observed certain deviations, in the min- 
eral content which they have attempted to correlate with the type of 
the tumor, Sehalyt® found that the .salt content of the fluid of neoplastic 
cysts was greater than that of the serum of these patients and that the 
reducing substance was low or absent. Schalyt® concluded that the de- 
velopment of the cyst was dependent upon two factors: namely, tlie 
seeretor}'' activity of the epithelium and the disturbance in the osmotic 
equilibrium. Blair-Bell and Datnow’'’ have reported qualitative and 
quantitative data on total solid, water, inorganic matter, total nitrogen, 
protein, mucin, pseudomucin, cholesterol, sugar, urea, fats, fatty acids 
and soap. Numerous workers have reported on cholesterol and lijiids in 
o-varian tumors but these have usually been solid tumors. 

Our data have been collected in a preliminary study prior to an in- 
vestigation of the glycoproteins and a study of the membrane equi- 
librium. Since the work has been discontinued the findings rejiorled hci-e 
are of neees.sity of a fragmentaiy nature. TJic data include determina- 
tions of specific gravity, .solid, water, ash, sodium, iiota.ssium, chloride, 
total nitrogen, nonprotein nitrogen, iirolein and glucose. Sixteen fluids 
were obtained from benign ovarian cysts, twelve troni malignant cysts 
and one from a tuboovarian cy.st. Fluids from three parovarian cysts 
were examined also. 


Description of the Pathologic Material 

A .sjjecimen of the cyst wall was tak(*n from eacli cavity from wJiich 
fluid was obtained for cliemicai analysis. The vai’ious cyst cavities of 
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the same, tumor are designated by different letters. Bilateral tumors 
appear with brackets in Table I with tlie exception of the tubo- 
ovarian cj^st No. ,343 and parovarian cyst No. 344 wiiich also occurred 
in the same patient. The tis.sues were fixed in formalin and stained 
with liematoxylin and eosin. 



Pig. 1. — Cyst No. 3-11. Simple serous cy.st. Low magnification (X120) sliowing 
c.vst wail with irregular lining of low cuboidal epithelial cells and an underlying laj'er 
which is relatively avascular and liyalinized. 



Pig. 2. — Cyst No. 311. Simple serous cyst. High magnification (X370) from section 
sliown in Pig. 1, showing irregular epithelium and noncellular basal layer. Fluid is 
low in protein and potassium and high in chloride. 



Table I. CiiExticAL Gompositiox op Ovakiax and Pakovauian Cvst Fluids 
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JtALIONANT OVAKIAN CYSTOJIAS 


WA'rTS AKD ADAIR: ON THE CHEMISTRY OF OVARIAN CYSTS 
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•Cysts 443 and 444 occurred in the same patient. 

Braces denote bilateral tumors. 

fFIulds except from locule B had a trace of blood. 
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IJie senes consists of 2 simple serous cysts, 4 pseudomucinous cysts, 
i granulosa-cen tumor associated with an arrJienobiasloma, 1 cystic 
nbi o-adenoma, 2 biiateral malignant and 2 unilateral malignant e 3 ^sto- 
mas,' 3 parovarian cjlsIs and 1 luboovarian cyst. 

Brief descriptions of the mieroseojiie findings are listed as tliev ap- 
pear in Table I. ' • ' 

Cyst No. 341.— Simple .serous cyst. (Figs. 1 and 2.) The lining 
of the cj'^st cavity consists of an irregular la^mr of low, euboidal epi- 
thelial cells with little cjdoplasm and shows evidence of degeneration. 
The layer undertying the lining is relatively avascular and hvalinij^ed 
connective tissue. 

^ Cyst No. 356. — Simple semus eyst. The cyst cavity is lined with 
single layer of low euboidal epithelial cells consisting diiefiy of chro- 
matin and apparently not functionalty aetii^e. The underl^dng lajmr is 
composed mostly of fibrous ti.ssue shoiving some Inmlinization. 

Cyst No._ 337. — Pseudomucinous ej'st. A. (Figs. 3 and 4.) The lining 
of ej'^st cavity shows marked secretoiy aetivih' and in/oliferation whicli 
is at 3 ^ical in some areas and suggests malignant tendeneie.s. The 
epithelial cells vary, but are mucus-containing and tall columnar in 
type. The wall is quite cellular and vascular and contains numerous 
fibroblasts. 

B. The cj’st wall is e.ssentialty the .same as A but .shows less papillary 
grovdh and has a slightlj^ less dense underlying layer. 

C. This ej^st wall is e.ssentiall.v the same as A and B, but shows a more 
orderly arrangement and more secretoiy activity with numerous cells 
of type shovm on the right of Figs. 3 and 4. 

D. The cyst lining is similar to A hut the underljdng la.yer is com- 
posed of innumerable locules lined with regular tall columnar cells with 
basal nuclei. The cells are activety .secreting. The fibrous tis.sue be- 
tween the locules is quite vascular and veiy cellular. 

E. The C 3 ’'st lining is of euboidal epithelium but the wall is denuded 
in most areas. Otherwise it is .similar to B but the lining of locules is 
less active and moi-e degenei-ate. The underlying la.yer is loosely fibi'ous 
and avascular but with some dense portion.s. 

Cyst No. 340. — P.seudomucinous cj-st. (Pigs. 5 and 6.) The cyst 
is lined with a regular la.yer of colnmnai’ epithelial cells with ba.sal 
nuclei with some tendenej’' toward papillary growth. The cells arc less 
activety proliferating than in Cyst No. 337. The undcrli'ing layer is 
not cellular; is relativety avascular, and shows some lyvalinization. 


Cyst No. 352. — P.seudomucinous cyst. The cyst is lined Mith regu- 
lar layer of veiy tall columnar cells witli basal nuclei. It is similar to 
Cyst No. 340 but with locules in the basal area, and .slight tendency to 
papillaiy formation. The underKdng laj'cr i.s not. cellular and is les.s 
hjmlinized than Cyst No. 340. 

Cyst No. 358.— Pseudomucinous C 3 ;st. The cyst is lined with high 
columnar cells showing secretoiy actiAuty or is devoid of epithelium. 
The underlying laj’-er is quite vascular and cellular in .some areas but is 
lijmlinized anefnot cellular in areas which arc denuded. 

Cyst No. 339. — Granulosa-eell tumor Avitli probable association with 
an arrhenoiilastoma. A. There is no di.stinct ey.st Avail. The cells are 
masses of chromatin Avith very little cytoplasm and the massc.s oi ce ls 
are interspersed with fibrous tissue. The stroma is quite Amscu ar. The 
underlving tissue is a fibrous layer abundantl.A' supplied with ti.s.suc 
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Fig'. 3. — Cyst No. 337A. Pseudomucinous cyst. Lo'sv magnification (X120) of t'W’o 
portions of the same cyst -n-all showing tall columnar epithelium and cellular under- 
lying layer. 




Fig. 4. — Cyst No.'337A. Pseudomucinous cyst. High magnification fX-laO) of two 
parts of same cj'st wall shown in Fig. 3. Epithelial cells are actively secreting and 
the underlying layer is cellular. Fluid is high in protein and potassium and low in 
chloride. 
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fluids. Tlie outer wall is fibrous and shows evidence of liyaline degen- 
eration. 

B. Same as A. Granulosa-cell tumor. 

G. The cyst wall is thin and devoid of epithelium in most ai-eas. The 
superficial layer is densely cellular, fibrous tissue underlaid with 
fibrous tissue with numerous blood ves.sels. 
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E. The eyst wall is densely celliilar and the microscopic section re- 
sembles those of cysts A, B and G. 

F. This Avail is devoid of epithelium and sIioaa'-s considerable hemor- 
rhage and hyalinization. 

Cyst No. 349. — Cystic fibro-adenoma. The cyst Avail is lined by a 
single layer of epithelial cells AA^iich are chiefly deep-staining nuclear 
tissue Avith A^ery little cytoplasm. In some areas the underlying tissue 
is cellular and in others, it is avascular and hyalinized. 

Cyst No. 343. — TubooA^arian cyst. (See also Cyst No. 344 from the 
same patient.) The c.A^st AA'^all is lined b5'^ an attenuated layer of cuboidal 
epithelial cells Avith very little cytoplasm and shoAvs evidence of degen- 
eratiA’^e change. The underlying layer is loosely fibrous connective tissue 
shoAving hyaline changes. 

Cyst No. 33S. — Malignant pseudomucinous cystoma. A. The AA^all is 
deAmid of epithelial cells except for several scattered cells. The under- 
Ijdng la.A^er shoAvs hyaline degeneration and the Avail is fibrous. This 
section sIioaa^s no evidence of malignane.y. 

B, C and D are sections through the area containing small locules<i 
B, C, and D. The eyst Avails are lined AAdth regular layer of tall col- 
umnar epitlielium shoAving some functional activity. The underlying 
layer is not cellular, and is fibrous Avith a tendency toAAmrd hyaliniza- 
tion. There is no evidence of malignancy. 

A section through the solid portion of the tumor shoAvs the malig- 
nant character of tumor. 

Cyst No. 345 and Cyst No. 346 are bilateral tumors. 

Cyst No. 345. — ^I\Ialignant papillary serous cj^stoma. A. The cyst 
is lined bj^ irregularly proliferating Ioav cuboidal cells AA^iich are poorlj^’ 
preserved and contain little c.ytoplasm. The underlying fibrous layer 
is Avell preserA’'ed and Amscular. This is a malignant tumor. 

B. The cyst is lined by atypical cells AAdth a moderate amount of 
cytoplasm and shoAvs active proliferation and papillary ingroAAdhs. 
The underlying la3mr is cellular and the connectiAm tissue is AA^eU. pre- 
served and reasonablj^ vascular. This is a malignant tumor. 

C. This section is similar to B but Avith glandlike structures lined b.A^' 
proliferating cells ; some regions are lined bv’' a single laA^-er of epithelial 
cells. The underljdng la.vcr is cellular in some areas and shoAA>’s hj^- 
alinization in others. 

D. This cj^st AA^all is similar to B AAuth numerous papillaiy projections 
of actiA^ely proliferating atA^pical cells of a malignant character. The 
stroma is vascular and Avell preserved. 

Cyst No. 346A. — Malignant papillarj^ serous CA’-stoma. This cyst 
Avail is similar to Cj^st No, 345 B and D. 

Cyst No. 351. — Malignant serous c^’^stoma. The eyst AA^all is devoid of 
epithelium in most areas, hjmlinized and contains islands of adeno- 
carcinoma cells. 

Cyst No. 353 and Cyst No. 354 are bilateral malignant cj'^stomas. 

Cyst No. 353. — The epithelial lining is proliferating atA^iically Avith 
a tendencj’- tOAvard papillary’’ groAvth. The connective tissue lajmr is 
fairly AA^ell preserved. The tumor is malignant. 

Cyst No. 354 A. — Cyst aaMI is composed chieflj^ of proliferating cells 
Avith marked papillary groAvth and little stroma. The connective tissue 
is well preserved. 
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Cyst No. ,344.— Parovarian cy.st. (See aJ.so Cyst No. 343 occurring 
in the same patient.) The cyst wall is lined with a single layer of 
epithelial cells of cuboidal type showing some cytoplasm and slight 
secretory activity. There is .some tendency toward papillary develop- 
ment with fairly normal connective ti.ssiie and vascularity hut also some 
hyaline change. The underlying Ia 3 mr is not cellular. 

Cyst No. 348.-— Parovarian c,y.st. The cyst wall .sliows marked de- 
generation and is lined with epithelial cells which consist aImo.st entirel.v 
of chromatin. The lining is lost in .some areas and attenuated in others. 
Connective tissue is slightl.y vascular and shows definite Inmlinization. 

Cyst No. 350.— -Parovarian c.v.st. The cyst was lined with epithelial 
cells which are chiefl.v chromatin and tend 1o lie in more than one lawyer. 
Tliere are some papillaiy tendencies. The 1 issue of the wall is mostly 
fibrous and relativel^’^ avascular. 


Chemical Methods 


^ General: The cysts were received directl.y from the operating room 
and the fluid aspirated from each e 3 '.st cavitj’' as quickly as po.ssible 
to prevent diffu.sion of the chemical constituents due to changes in mem- 
brane equilibrium. A specimen of ti.ssue was taken from the wall of 
each cyst from whieli fluid wa.s obtained for analysis. The various 
fluids obtained from the different locules of the .same tumor arc de.sig- 
nated ly different letters. Unle.s.s otherwise designated the fluids an- 
alyzed were free from blood macro.seopieall.y. Fluids were centrifuged 
immediately to remove an.v sediment, Anal.vses were made in dupli- 
cate or triplicate. 

Specific gravity wa.s detoi-rnined at room temperature, 24 to 26° C., 
using calibrated 2 or 5 ml. specific gravity bottles. 

Total solid and water were determined from iveighed samples dried 
to constant weight at 100 to 107° C., using 2 to 5 ml. of fluid. 

Ash was determined on the dried .sample obtained from the total 
solid determination. The dried .sample wa.s ignited in a muffle funiace 
at 475 to 500° C., for 2 hour.s. It wa.s cooled and moistened with con- 
centrated nitric acid, heated at 475 to 500° C. for 2 hours and the ash 
weighed. This was repeated once or twice. 

Sodinm was determined by the method of Butler and Tuthill.^^ 

Potassium was deteianined by a method based on the procedures of 
Shohl and BennetP^ and Con.solazio and Talbott,’' as follows: 


One milliliter of cyst fluid and 0.6 ml. 4N ILSO^ were heated in an 
oven at 100 to 107° C. in a silica crucible until chari-ed. The crucible 
was placed in a cool furnace, the temperature raised gj-adually a?Kl 
maintained at 450 to 500° C., until the ash was white oi* nearly so. 
Three-tenths of a milliliter of chloroplatinic acid (10 per cent platinum) 
and 1 drop of IN HCl were added to the cooled a.sh. Aftei’ adding 5 ml. 
95 per cent etlnd alcohol the crucible wa.s ])laced in the refi'igerator foi- 
20 minutes. The precipitate wa.s then Iransfeio-ed to a 50 Tnl. conical 
centi-ifuge tube by washing with portions of 95 i)er cent ethyl alcohol 
saturated unth K-PtClc- The precipitate was centrifuged and the 
wa.shing discarded. The precipitate wa.s tT-iturated with 95 ])er cent 
alcohorsaturated with IC-PtCh; and centi-ifuged agaiii ; this ])rocednrc 
was repeated. The precipitate was triturated witli 10 per cent KU 
solution .saturated with K-PtClr,, centrifuged and the wa.shing dis- 
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carded. The tube was placed in a water bath at 65 to 75° G., the bath 
raised gradually to boiling temperature and the lieating continued until 
the precipitate was thoroughly dry and no trace of alcohol remained. 
Two milliliters of water were added and the tulie warmed until solution 
was complete; 2 ml. 2N KI solution were added and the solution heated 
for 5 minutes and then titrated immediately with 0.01 N sodium thio- 
sulfate. 

Chloride Avas determined by the Van Sljlce^'' method using the Wilson 
and BalP® modification. 

Proiein-free filtrates were obtained by the cadmium liydroxide pre- 
cipitation method of Fujita and Iwatake.’® Filtrates were made im- 
mediately. Protein was often preeipitaled with .great difficulty from 
the pseudomucinous cyst fluids. It was occasionally necessary to alter 
the proportions of the reagents before complete precipitation was at- 
tained. Similar difficulty was observed using the tungstate method. 

Total nitrogen- was determined by the micro Kjeldahl method employ- 
ing the Pregi technique^" Imt using selenium as tlie catalyst. Fluids 
were diluted Avhen the nitrogen A^aluc was liigh. 

Nonprotein nitrogen Avas determined on the protein-free filtrate de- 
scribed above using the Pregi micro Kjeldahl teelinique. 

Protein AA^as calculated froiu the tolal nitrogen A'^alue, corrected for 
the nonprotein nitrogen, bj^ multiplying by tJie factor 6.25. 

Glucose Avas determined by the microtitration method of Miller and 
Van Slyke^® using eitlier the micro- or the macro-precipitation method. 

Chemistry of Ovarian Cyst Fluids 

The data on the chemical analyses of the cyst fluids appear in Table 
I. It is regrettable that there are not parallel values for the sera of 
these patients. Although the series is small and the data are incom- 
plete and definite conclusions cannot be draAvn, a fcAA’' Amriations can be 
noted. 

The specific gravity of the OAmrian cyst, fluids ranges from 1.005 for 
a simple serous fluid (Cyst No. 356) to 1.051 for a pseudomucinous cyst 
fluid (Cyst No. 337E). The values for total solid range from 0.97 per 
cent in a fluid of a simple serous cyst (Cyst No. 356) to 17.65 per cent 
in a pseudomucinous cyst (Cyst No. 337E). Fluids of malignant 
cystomas are uniformly high (4.86 to 11.56 per cent). The water con- 
tent ranges from 82.4 per cent to 99.0 per cent. The percentage of ash 
is about 1.2 per cent, irrespective of tlie type of fluid or AAffiether or 
not the cyst is benign or malignant. The tubooAnrian cyst fluid re- 
sembled the fluid of the simple serous cysts and parovarian cysts except 
for a higher ash content. In general, tlie values are in agreement Avith 
those previously reported. 

Glucose Avas determined by the micromethod of Miller and Van 
Slyke^® in AAdiieh protein-free filtrates are obtained by the method of 
Fujita and lAvatake^® using cadmium hydroxide as the protein pre- 
cipitant. According to Miller and Van Slyke, Avho confirm the AAnrk of 
Fujita and lAvatake, the blood filtrates do not contain more than 1.5 mg. 
per cent nonfermentable reducing substance. The glucose values are 
loAv compared AAuth serum. In this respect the fluids differ from tran- 
sudates. If there Avas any hyperglycemic effect due to anesthesia,^® it 
did not affect the cyst flui^ markedly. The values are in general agree- 
ment AAdth those of Schaljfl,® but Blair-Bell and DatnoAv^® reported nega- 
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live results for sugar. However, in retention cysts of tlie ovary, Selialyl/' 
found normal glueose values but StoM" found that 3 of 8 fluids were 
low. Since tissue membranes are con.sidered permeable to glueose these 
loM^alues can scarcely be attributed to lack of permeability of the cyst 
wall. A similar situation exists in .synovial fluid in which certain fluids 
have low glucose values. Allisson and co-workers^° found glucose values 
higher in noninfected than in infected .synovial fluid; Cajori and Pem- 
berton‘S® M^orking with sterile fluids found low values when the leucocyte 
count was high and gave exiierimental evidence to support the view that 
the low values were due to glyeoly.sis. Bacteriologie examinations and 
leucocyte counts Avere not made in our series but there were no evidences 
of inflammation. On the other hand, one miglit be led to consider the 
])o.ssible glycolytic effect of tumor tissue. 

The concenimtions of electrolytes vary gi-eatly and differ from those 
commonly accepted for serum. Sodium ranges from 110.2 meq. ( mini- 
equivalents'*^') per liter in loeule B of p.seudomueinous Cyst No. 337 to 
153.2 meq. in Cyst No. 337 A. Seventeen of the twenty-five values (68 
per cent) fall above and eight fall below the value for serum^^ (135.1 
meq. per liter). A range of ±5 per cent of this A'^alue included 64 per 
cent of the values; 80 per cent of the values of the fluids of the malig- 
nant tumors are in this group and onty 53.3 per cent of the values of 
the benign tumors. Potassium values range from 2.82 to 5.41 meq. per 
liter. Seventy-six and five-tenths per cent (13 of 17 values) fall beloAV 
the average value for serum^^ (4.55 meq. per liter) and 64.7 per cent of 
the values are more than 5 per cent loAver than the value for serum. 
Chloride values range from 87.5 to 148.6 meq. per liter. Seventy-three 
and one-tenth per cent of the values exceed the value for serum®^ 
(102.5 meq. per liter) ; 69.2 per cent exceed the value by more than 5 
per cent and 42.3 per cent by more than 10 per cent. This later group 
includes 50 per cent of the fluids of the benign cysts and 30 per cpt 
of those of the malignant tumors. Six of the 16 fluids of the benign 
tumors are more than 20 per cent above the value for serum but no 
fluid from a malignant tumor is above tliat Amlue. The high chloride 
values are associated with Ioav protein values, Schepetinsl^ and 
Kafitin® reported no appreciable deviation in sodium and chloride but 
found that the potassium Amines AAmre Ioav in fluids of serous cysts and 
liigher in pseudomucinous cysts in comparison Avith the serum of these 
patients. Schalyt® I'cported that the salt content Avas higher in neo- 
plasms than in serum but the same or .slightly higher in retention cysts; 
Stolfi" noted the high salt content of retention cysts. 

Total nitrogen varies extremely, fi’om 0.49 grams per liter in tubo- 
ovarian Cyst No. 343 to 23.36 grams per liter in loeule E of pseudo- 
mucinous Cyst No. 337. The fluids of the two serous cysts are very loAV 
in nitrogen but the fluids of tAvo pseudomucinous cysts are also Ioav. 
Fluids of pseudomucinous Cyst No. 337 and of tAvo cystadenocarcinoraas, 
Cyst No. 338D and Cyst No. 353, contain more nitrogen than serum and 
several others approach that value. No7iproiein nitrogen values vary 
from 0.05 to 0.80 grams per liter. Fifty per cent of the values are 
more than 20 per cent beloAV and 31.8 per cent are more than 20 per 
cent above the average value for serum (0.28 grams per liter). These 
loAv values may be due chiefly to the use of cadmium hydroxide as the 
protein precipitant. Protein varies from 2.4 to 130.9 grams per liter. 

•Thp use of the term "mllliequlvalent" in expressinsr electrolyte concentration Is 
discussed In J. A, M. A. 11!>: 1041, J04O. 
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Chemistry of the Parovarian Cyst Fluids 

The data on the chemical analj’-sis of the fluids of parovarian cysts 
appear in Table I. The specific gravity and the total solid values are 
low but the values for the asli are not uniform. The low glucose values 
•are in agreement with the findings of Dierks and Becker^® who found 
low values and with Stolfi" who reported low values in 4 of 8 fluids, 
but not with the negative findings of Blair-Bell and Datnow.^” Sodium 
values are about the same as for scrum Init the potassium content is 
low and the chloride concentration high. Tlie nitrogen and protein 
content is much lower than in ovarian cyst fluids and the N.P.N, 
value is also low. In general, the values agree with those previously 
reported by Dierks and Becker-® although Stolfi’ reported N.P.N. 
values corresponding to those of serum. The values resemble those of 
simple serous cysts and other cysts which are not actively secreting. 

The Relation of the Chemistry of the Cyst Fluid to the 
Histology of the Tumor 

Not only do the fluids of different types of cj’sts vary in their chemical 
composition, but fluids of the same type or even of the different locules 
of the same tumor differ. In general, the chemistry of the fluid seems 
to be related to the secretory activity of the epithelial lining of the cyst 
wall and the basal underlying la3’-er. Those cysts showing marked 
secretor.y activity or having an underljdng cellular la.yer have fluids 
with liigh protein, low chloride and high potassium; those with less 
actively secreting epithelium, and showing an avascular or h3'alinized 
basal la3’’er, have fluids which are low in total solid and protein, high 
in chloride and low in iiotassium. C3"sts in which the wall is denuded 
or attenuated are also of this type. Except for the higher protein con- 
tent these fluids resemble transudates in type.®'' When the wall of the 
cyst is seeretoiy in t3’pe, the comijosition of the fluid depends not onl}'^ 
upon the osmotic equilibrium, but also upon the activity of the epithelial 
cells. This is a complicating factor because the electrotyte pattern, ac- 
cording to Donnan’s equilibrium, is governed not only by the concen- 
tration of the electroB’tcs but also 113'' the amounts of the nondiffusible 
substances, such as proteins, which are being produced ly the cells of 
the lining.®® The amount of protein present may depend not onb’- upon 
the secretor3’- activity of the cyst lining, but also upon the fact that the 
permeability of a membrane to blood proteins 11103- be altered b3^ a 
variety of circumstances. The final equilibrium will be subject to the 
factor of hydrostatic pressure. 

That the chemistiy of the C3"st fluid is related to the character of the 
tumor is illustrated by two pseudomucinous Cysts. No. 337 A and No. 
340 . C3"st No. 337 A (Figs. 3 and 4 ) has a e3\st cavity lined with 
proliferating epithelial cells vnth marked secretory activity; the under- 
lying layer has numerous fibroblasts and is quite cellular and vascular. 
The fluid was high in protein and low in chloride. Cj'-st No. 340 (Figs. 
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5 and 6) has a regular lining of epithelial cells showing little evidence of 
seeretorj'' activity and essentially no tendencies toward papillaiy growth; 
the underlying layer is relatively avascular and hyalinized. In spite of 
the pseudomucinous type of the cyst and mucus-containing cells, the 
fluid is low in nitrogen and protein and high in chloride. Cyst No. 358 
is similar to C.yst No. 340 but the wall shows less hyalinization and there 
IS more activity in the cells of the lining. The chloride is lower and the 
protein is higher than in Cj’^st No. 340 but the chloride is not as low or 
the protein as high as in the very activel}" proliferating Cyst No. 337A. 
ddie cyst wall of simiile serous Cj^st No. 341 (Figs. 1 and" 2) shows an 
irregular lining of low cuboidal cells with little cytoplasm but some 
degenerative change; the underlying la.yer is avascular and hyalinized. 
The fluid is low in protein and potassium and high in chloride. There 
is a close resemblance between this tj'^pe of cyst and parovarian cysts 
both in the histology of the C 3 '^st wall and the chemistry of the cj'st 
fluid. The fluids of parovarian e 3 ^sts are also low in nitrogen and 
potassium and high in chloride. 

Summary and Conclusions 

Determinations of sodium, potassium, chloride, nitrogen, nonpi’oteiii 
nitrogen, protein, glucose, total solid, water, ash and .specific gravit}^ 
have been made on 29 ovarian cyst fluids from 15 ovaiian tumors (9 
licuign and 6 malignant) ; three fluids from parovarian cysts have lieen 
examined. Values vaiy greatlj”- not only among the fluids of different 
tj’-pes of cj'sts, but also between the fluids of the different cavities of the 
same tumor. The findings are correlated with the histologj’’ of the 
tumor. The composition of the fluid seems to vaiy with the secretory 
activity of the lining of the ej'st. In general, fluids from c^’-sts with 
activety secreting epithelium and a cellular basal laj’‘er are high in 
nitrogen and protein, high in potassium and low in chloride ; those with 
less activelj’’ secreting epithelium, or a cj'st wall which is denuded oi' 
attenuated, and in which the basal laj'cr is avascular or h^mlinized 
show low nitrogen and protein, low potassium and high chloride. 

We ■wish to express our apjpreciatioii to the members of tlie stall ■\vho have 
made the clinical material available. 
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CESAREAN SECTION MORBIDITY AND SEPTIC MORTALITY 
IN RELATION TO THE TYPE OF OPERATION- 

Clarence C. Briscoe, M.D,, Piiiladei.phia, Pa. 

(From iJie Lying-in Tlospital) 

pREVIOUS reviews of ee.sarean sections show that the death rate 
1 from this procedure drops sliarply as the percentage of eleetive 
operations increases. When the operation follows a period of labor, 
however, there is an increase in deaths commensurate with the duration 
of labor. »Septie infection, notably peritonitis, holds an unenviable posi- 
tion as chief of the causes of death following abdominal deliveiy, ae- 
eonnting for 36.3 per cent of the deaths in Philadelphia in 1941. We^ 
have reported elseAvhere that the Philadelphia Maternal iMortality Com- 
mittee deemed preventable nearly one-third of the septic cesarean deaths 
occurring in the years 1931 to 1940 inclusive because the operation 
followed prolonged labor. The results of a questionnaire sent to . 
Philadelphia hospitals in 1940 by Schumann® showed that 4.2 per cent 
of the sections performed in that j'-ear were of the “ neglected dystocia” 
variety. Realizing that even noiv a woman dies in this city from post- 
cesarean sepsis every five weeks and that more than a third of the opera- 
tions still are accomplished after a period of labor, in fifteen per cent 
of which the membranes are ruptured and prior vaginal examination 
performed, it would seem fitting to review this problem from the .stand- 
point of morbiditj’- and mortality in relation to the type of operation. 

A voluminous literature di.seloses debates, sometimes acrimonious, 
concerning the merits of the various types of cesarean section. In the 
discussion following a report by LulP on cesarean sections in Phila- 
delphia in 1931 and 1941 re.spectively, it was generally agreed that 
there was little need for the extraperitoneal operation as advocated b.y 
Waters, Bums, Aldridge, Ricci and others. Gustafson* in a recent 
review of transverse cervical sections concludes that the extraperitoneal 
approach would have offered no increased protection to his patients 
and states that the Porro operation is the procedure of choice when 
actual infection exists. In their reports PalP and Ryder’’’ cast doubt on 
the superiority of the low segment operation. At the Philadelj)hia 
Lying-in Hospital there is no routine operation. A majority of the 
staff prefers the classical operation for the patient not in labor, reserving 
the ICeiT cervical section for the patient in labor or with ruptured mem- 
branes and the Watei’s or Poi’ro operation for the infected patient. 

It is reasonable to propose that a woman can rarely die of sepsis unless 
the po.stoperative course has been morbid. To dctei’inine the current 


*Re.id at a meetin^r of t)ie PliiladolpIii.T. Obsletric.al Society. Jl.'irch 2, IflU. 
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relationsliip of tlie type of operation to morbidity, we iiave remewed 
all cesarean sections performed at the Philadelphia Ljdng-in Hospital 
during the past three j^ears. The gross morbidity is expressed accord- 
ing to the standard of the American Committee on Maternal "Welfare. 
During this period there have been four hundred and nine cesarean 
sections performed by twenty-nine operators with three deaths or 0.7 per 
cent. Distriliution of the operations by type is shovm in Table I. 


Table I. Distribctiox of Opeb-vtioxs by Type 



xomber 

PERCEXTAGE IX LABOR 

Classical 

28(5—69.9% 

10.1 

Lott 

ion— 25.2% 

53.3 

Porro 

lo — 3.7% 

26.6 

Waters 

5— 1.2% 

100.0 


In comparing the results of the classical and low operations we 
find that ninety per cent of the patients hamng a classical section were 
operated upon before labor began with a total morbidity of 25.5 per cent 
compared to 28.1 per cent for the low operation, 53.3 per cent of whom 
were in labor. Table II shows that the low section is followed by much 
lower morbidity except in the group in lalior under t-scelvc hours. 


Table II. Mop.bidity ix Eel.\tiox to the Di;f..vtiox of Labor 



1 CLAS-SICAL 

1 LOW 

HOCRS OF LABOR 

XUMBER 

% JIORBID 

XUMBER 

% MORBID 

0 

256 

23.3 

48 


12.5 

0 to 12 

23 

30.4 

24 


33.3 

12 to 24 

4 

100.0 

22 


45.4 

24 plus 

2 

100,0 

9 


55.5 

A%-erap:e days morbid 

1 3.0 1 

' 4.1 


However, in this group the duration of labor in the low sections 
generally approached tweh’c hours, while most of the classical sections 
were performed after less than three hours of labor. It is noteworthy 
that six patients, all morliid, had classic operations after more than 
twelve hours of labor. One of these also had ruptured membranes for 
sixty hours, was severely infected and was hospitalized seventy-four 
days. 

If the membranes were ruptured (Table UI) the percentage of 
morliidity^ rose and again the low operation shows a more favorable rate. 


Table III. Morbidity' ik Eei«\tiox to Rfptup.ed Meiibp.axes 



CL.\.SSICAL 1 

LOW 

DUE.\TIOX 

XU5IBER 

% JIORBID 

XUMBER % MORBID 

0 

275 

24.0 

67 19.4 

0 to 12 

G 

33.3 

21 42.7 

12 plus 

4 

100.0 

15 46.6 


If labor had progressed until there was a temperature elevation, the 
morbidity^ was 60 per cent in the fifteen low sections and 100 per cent 
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in the five classical operations exhibiting this complication. The mor- 
bidity rate in two hundred and fifty-eight elective classical sections 
with unruptured membranes was 23.2 per cent in contrast to 9.5 per cent 
in forty-two similar low operations. On the other hand when there had 
been labor for twelve hours with ruptured membranes, 55 per cent 
of the low sections were morbid in comparison to 100 per cent of the 
classical. A single vaginal examination preceded the classical opera- 
tion in fourteen instances while the increase was 250 per cent before the 
low operation, some patients having had as many as three examinations. 

We have favored the use of continuous caudal and low dose, con- 
tinuous spinal anesthesia in the absence of placenta previa, shock or 
severe anemia. A comparison (Table !n^) of the morbidity rates sliows 
a very minor improvement in elective cases but the postoperative condi- 
tion of the patient and the uterine tone is vastfy improved under 
block anesthesia. 


Table IV. Morbidity in Relation to Anesthe.sia 
(No Labor and With Intact Membranes) 



[ CLAS.SICAL 

( row 


NUMBER 

% MORBID 

NUMBER 

% MORBID 

Continuous spinal and 
Continuous caudal 

67 

22.3 

22 

1 

9.0 

General 

191 

23.5 

20 

10.0 


It is the opinion of the author that the former objections to spinal 
anesthesia do not hold if one (a) uses an initial dose not over 50 mg,, (b) 
verifies stabilization of tlie blood pressure before emptying the uterus, 
and (c) uses only a 2.5 per cent anesthetic solution. These conditions 
are possible only when using the fractional method described by 
Lemmon, 

One of the advantages of the cla.ssical operation is said to be a shorter 
operating time but this was not appreciable in our series. The sup- 
posed difficulty in incising and developing the bladder flap was not ap- 
parent since this procedure, in timed cases, was a matter of seconds. 
The shortest operation recorded was a Kerr cervical section which took 
exactly ten minutes. Labor is unnec&ssary to the performance of the 
low operation, since nearly half of our operations of this type were per- 
formed before labor began. 

Adhesions due to a previous c]a.ssical operation were found in thirty- 
eight instances compared to six where the previous operation had been 
of the low type. This incidence was tivice as great as the relative 
proportion of operations. To prevent these adliesions Schumann advo- 
cates the development of a peritoneal flap before maldng a fundal in- 
cision but it would seem ea.sier to use the peritoneal reflection already 
provided by nature. 

Another factor not j^et considered is the reported superiority of the 
low section in preventing suhsequent rupture of the uterus. There 
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were three ruptured uteri following classical operations in this series, 
an incidence of 1 per cent. In addition, tliere were very thin seal’s in 
four more cases. One other rupture followed a Waters section but it 
occurred in the posterior wall of the fundus far removed from the 
scar. There were no ruptures of low scars. Elton" reports an incidence 
of rupture of 1.5 per cent follmving thirty-three hundred classical opera- 
tions. In contrast Waters,® in a series of fifteen hundred sections, 70 
per cent of which were of the low type, reports five ruptures following 
classical operations and none folloiving the low. Grusetz and TisdalP 
were able to report onlj'- six cases of ruptured low transverse sears in the 
literature despite the increased performance of this operation. The 
opinion that the increased use of the low section will result in an equal 
incidence of ruptured sears is certainly unprejudiced by past perform- 
ance. 



A. B. 

Cesarean section morbidity and mortality 
Fig. 1. — Photomicrograph (X20) of lower uterine segment A, and upper uterine 
segment B, stained for connective tissue (azocarmine). Note marked predominance 
of connective tissue in the lower uterine segment. 

Comparable sections of the uterine wall (Fig. 1) taken from Kerr and 
fundal incisions when stained for connective tissue show a marlced pre- 
dominance of this tissue in the lower segment. In fact the lower uterine 
segment is covered by a real la 3 mr of fascia plainlj^ visible at operation 
and well described as a continuation of the vesicovaginal fascia whicli 
thins out at Braun’s ring. When closing the abdominal wall, it is upon 
fascia, not muscle, that one depends for strength and this likewise should 
apply to a utei’ine incision. 


20 


AMhRJGAl^ JOUkKAL OF OBS'J'F'J'RICS AKl) OYKECOIjOOY 


'Iherc were /ifleeii Porro operation.s pei-ionnccl, ten fur uterine 
fibroids, tiiree for j-upiured uteri and two for uteriuc atony. The 
morbidity incidence wa.s 33.3 per cent. 

All five Waters operations were perforjned on initicnts who had been 
in labor over twenty-four hours, with an average duration of thirty- 
six hours. In every ease the membranes had been ruptured pi’ior to 
operation for an average of thirty hours. All the patients had one or 
more vaginal examinations before operation and tliere were preoperative 
temperature elevations in three instances. The morbidity incidence 
was 40 per cent with an average duration of three daj-s. 

If the proposition that septic death can I’arely occur in an afebrile 
patient is valid, tlie morbidity figures at the Ljdng-in Hospital attest 
to the greater safety of tlie low operation for the patient in labor. The 
presence of postoperative adhesions is a decided disadvantage of tlie 
classical operation and may occasionally came death from mechanical 
intestinal obstruction as reported by Manahan.’® TJiere would seem to 
be little doubt that the low transverse incision offers increased protection 
against subsequent rupture of the .sear. The morbidity rate for the 
Porro operation is low but all of these operations were performed in 
clean cases. On the other hand three of the Waters sections rvere 
definitely infected befoz’e operation, two of them havizig had prior 
intrauterine manipulations. The remaining two were cases of serious 
potential infection. The absence of signs of peritoneal iriftation was 
remarkable considering the extent of infection preoperatively. 

Since the deaths from posteesarean sepsis in any one ho.spital are not 
large, it was decided to stndj'- the records of such deaths provided 
through the courtesy of the Maternal IMortality Committee of the 
Philadelphia County Medical Society. Fiom 1931 to 1942 inclusive, 
one Irandred and fourteen deaths from sepsis follo^ced cesarean .section. 
Table V shows the distribution of these deaths by type of operation. 


Table V, Tyz’e of Opeijatio.v axd Dubatjox of Labob ix Fatal Case.s 


Tl'PE 

Xl7JrBER| 

0 

0 TO 12 

Houns 
12 TO 24 

OF LABOR 
24 TO 48 

48 PLUS 

OXKNOWX 

Cla.ssical 

71 i 

30 

8 

0 

21 

5 

1 

Low 

20 


2 

4 

9 

1 

2 

Porro 

8 


1 

1 

2 

1 

0 

Extraperitoneal 

3 


0 

1 

2 

0 

0 

Unrecorded 

22 


3 

2 

2 

1 

0 

Total 

124 

39 

14 

14 

30 

S 



The twelve cases listed as "Unrecorded'^ were performed in 3931 and 
were undoubtedly classical in tjqje. It will be noted that 70 per cent 
of the loAV and 100 per cent of the extraperitoneal compared to 45 per 
cent of the ela.ssieal operations were preceded by a period of labor of 
twelve or more hours. In addition, the low operation was perfonned 
more often when other unfavorable conditions (Table VT) were present. 
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Table VI. Antecedent Factors in 114 Septic De.whs 


Operation after trial of labor 65% 

Duration of labor over 12 hours 50% 

Duration of labor over 24 hours 38% 

Buptured membranes 30% 

Preoperativc temperature elevation 37% 

Preoperative vaginal examination 47% 


Tlie distribution of cesarean sections in Piiiladeipliia liy type of oiiera- 
lion in 1931 and 1941 lias been reiiorted by Lull.® Comparison (Table 

VII) of the incidence of tliese operations witli the distrilmtion of deatlis 
from sepsis according to ty^ie of operation for tliese two years shows an 
advantage in favor of the low operation. 

This is less apparent in 1941 than 1931, probably as a result of the 
general trend toward increased use of the low section when unfavorable 
factors are present. ]\Iore marked than this, however, is the very high 
death rate from the Porro operation ivliich is usually thought of as the 
procedure of choice in the infected ease. It will also be seen (Table 

VIII) that in 1941 all of the women dying from sepsis folloiving the 
low or Porro operation had lieen in labor while death from sepsis fol- 
lowing the classical procedure was preceded by lalior in only half of 
the cases. Again it is seen that the Porro operation results in a high 
septic death rate. 


Table VII. Incidence of Operations by Type Compared to Percentage or 
Deaths From Sepsis in 1931 and 1941 



[ 1931 1 

I 1941 

TYPE 

INCIDENCE 

DEATHS 

INCIDENCE 

DEATHS 

Classical 

79.9% 

85.0% 

61.5% 

60.0% 

Low 

17.9% 

5.0% 

36.2% 


Porro 

1.7% 

10.0% 

1.9% 



Table VIII. Incidence of Deaths Pkoji Sepsis by Type of Operation With 
Percentage in Labor in 1931 and 1941 



1931 

1941 

TYPE 

NUMBER 

DEATHS 

IN LABOR 

NUMBER 

DEATHS 

IN LABOR 

Classical 

458 

3.4% 

70.5% 


1.1% 

50.0% 

Low 

103 

0.9% 

100.0% 

324 

0.9% 

100.0% 

Porro 

10 

20.0% 

100.0% 

17 

.5.8% 

100.0% 


As the advantages of the Kerr section have become appreciated, it has 
been performed more frequently in potentially .infected patients and 
the relative percentage of deaths from sepsis following its use has risen 
but the alisolute percentage remains the same. Thus it would seem 
that this operation is safe for the patient who has been in labor twelve 
to twenty-four hours with no other unfavorable factors pre.'sent. But 
what of the small group of neglected d.ystocia patients from which 
comes the majority of our septic deaths? Should we sacrifice the uterus 
or will an extraperitoneal operation offer as much or more protec- 
tion? Reported series”'^® of Porro operations shows that most of these 
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aie peifoiiiied for fibroids, uterine alonj’’, rupture or abruption and not 
for infection. Yet in Piiiladelphia the deatli rate from sepsis alone was 
20 per cent in 1931, and 5.8 per cent in 1941 for all Porro operations. 
At the Lying-in Hospital only two Porro operations have been per- 
formed for infection during the past twelve years. One patient died of 
shock during the operation, the other died of peritonitis. Of the seven- 
teen Porro operations performed in Philadelphia in 1941, only one was 
for infection and that patient died of peritonitis. Conversely, Waters^ 
recently reported only two deaths from all causes in a total of two hun- 
dred and fifty extraperitoneal operations. Ninety of these Avere in 
patients septic before operation who had had more than forty-eight 
hours of labor. Positive cultures for pathogenic bacteria were obtained 
at operation in sixty instances. Irving^^ in 1937 compared the extra- 
peritoneal Avith the Porro operations then recorded and shoAved that the 
latter had a 100 per cent higher mortality rate. If the remaining uterus 
is a focus of infection more important than peritoneal spill as a pre- 
cursor to septic death, Avhy do Ave fear death from peritonitis folloAving 
uterine rupture Avhere the focus is removed but peritoneal spill is not 
avoided. Wlien one incises the loAver uterine segment in an infected 
patient, that portion of the uterus mo.st gros.sly contaminated is invaded 
and it Avould seem safer to confine the resultant .spill to an extraperi- 
toneal space Avhich can be drained rather than to penult its entrance 
into the peritoneal cavity. At any rate, the fatal results from the 

Table IX, Mortality Folloaving Porro and Extraperitoneal Operations 


PORRO EXTRAPERITONEAL 






NO. 





TOTAL 

TOTAL 

NO. FOR 

DEATHS 




AUTHOR 

INFEC' 

IN 

AUTHOR 

NUilBBR DEATHS 

CASES 

DEATHS 

TION 

SEPTIC 








CASES 




Greenhillis 

.38 

0 

1 

0 

Steelezi 

59 

5 

Hawksis 

11 

1 

2 

1 

Fleisher and 

19 

0 






Keeslmcrii 



Lash and 

53 

6 

12 

4 

Haivksia 

30 

0 

CummingsJ^ 
Adair 1 5 

20 

0 

8 

0 

Burns2i 

79 

2 

Phaneufic 

25 

0 

7 

0 

Cosgrove^* 

74 

2 

Lazardf 

39 

0 

1 

0 I 

Irvingii 

2.'; 

51 

0 

Dailyzo 

30 

0 

30 

0 

Sackettii 

4 

kfaxwelUs 

11 

2 

2 

1 

* Pcrrins^i 

22 

0 

Lazardio 

51 

4 

9 

2 

HoItermanJi 

194 

10 

Amotso 

10 

• 2 

10 

2 

AVaters 

90 

2 

Briscoe 

27 

5 

3 

3 

Eisaman and 

22 

0 





Au3tm22 








AVillianison 

25 

0 






and Goidblattss 







Fieri and 

20 

0 






Irving24 


0 






Briscoe 

9 

Total 

31.1 

20 

(6.3%) 

85 

13 

(15.2%) 


717 

2.5 

(.3.4%) 


•Roported at a meeting of the Ob.stetrlcal .Society of Phil.ndolphia, February 3, 
1944 . 
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PoiTo operations performed for infection in this city compared to the 
results of our own and reported series**"'^ of extraperitoneal operations 
would prove this to he more than mere speculation. 

Summary 

.1. Cesarean section jiorformed before lalior begins offers the patient 
the most protection against sepsis. 

2. Poslcesarean morbidity rales at ihc Piiihidelpiiia Lying-in Hos- 
pital during the past tliree years .sliow sniieriority of the loiv section 
over the classical for the elective ease and esiiecially for the patient in 
labor. 

3. Over a third of the women ivho die in Philadelphia following 
eo.sarean section die of sepsis. 

4. One-half of these deaths occurred in patients ivho had been in 
labor over twelve hours before operation, 37 per cent of uiiom shoived 
signs of sepsis ln•eoperativcl3^ 

5. The absolute death rate and the relative death rate from sepsis 
show superiorit}' of the loiv oiieralion for the elective case and espe- 
cially for the patient in labor. 

6. The supposed protection of the Poi*ro ojieration for the infected 
patient has been lacking in Philadelphia during the past Lvelve years. 

7. Reported series of extraperitoneal ojierations shows the death 
rate from all causes to be from tivo to live times less than the death I'ate 
from sepsis alone for the Porro operations performed in this city. 

8. The operation of choice for the infected patient would seem to 
be an extraperitoneal cesarean section. 
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Discussion 

DE. CLIPFOED B. LULL. — Survey.s of ce.«arcan .section.s wliich ive made in 1931, 
and again in 1941, .showed that the moitalitj’’ rate depends on throe factors: first, 
the time the operation was done; second, tlie type of oper.ation performed; and 
thiid, the anesthesia that was used. Dr. Briscoe’s paper brought out all of these 
three factors again. I still believe that there is a place in obstetrics for the low 
classical cesarean section. Por example, the patient who has had a previous cesarean 
operation and is going to bo sterilized at ojieration performed at the time of 
election, is a suitable case for the low classical. In doing the low segment operation, 

I believe that the Kerr incision is better Ilian tlie longitudinal, but in certain cases 
where the head is unusually large, we do the longitudinal incision because it may 
bo extended, allowing us to delii’er the head more easil 3 ^ As to the Porro operation. 
Dr. Briscoe brought out a very interesting point; namely, that women potentially 
infected are just as likely to die following this as after one of the other types of 
section, except the extraperitoneal. We ha^'e ' not had an opportunity to do very 
many of the Waters’ tj'pe of section. Those that wo have seen, however, were all 
potentially infected women who had been in labor a long time, but who made a very 
satisfactory convalescence. I believe it will be some time before any of us will 
have an opportunity of doing very many of this type as most of our cases are 
sectioned before they reach the point of potential infection. 

DE. JOHN COOKE HIRST, 11. — The topic is timely because we are still dis- 
cussing the relative advantages of classical vs. low operation!;, .and Dr. AVaters has 
demonstrated that we did not know all there is to know about cesarean section. 
Also, Dr, James S. Taylor, Chairman of the Pennsylvania State Alaternal AA’elfare 
Commission has been greatly concerned about poor resulLs from cesarean sections for 
many years. I have a report of the first six months of 1941, where we see a total 
of 80,000 births and 209 maternal deaths in Pennsylvania, of which the largest 
cause of deaths was eclampsia with 38 cases, but 28 cesarean dcathi;, not counting 

II additional deaths where cesarean section was done for other i-easons, which 
might be attributed to the operation, so that we certainly can improve our cesarean 
section results according to this analysis. 

I am particularly interested in the subject becau.se of experience with a type 
of transperitoncal exclusion low cesarean section for the frankly infected case 
rather than hysterectomy, namely the Pfannensticl-Kerr-B. C. Hirst procedure, 
which was not done by my late father, but utilizes Ids exclusion principle with good 
results. You are familiar with a similar technique described by Dr. Erwin Smith 
of New York, and Dr. Frost of Alorristown, N. J. There is no question that 
sulfonamide has imposed an obligation on us that is, rather than roly on liysterec- 
tomy, to become thoroughly comfortable in doing some t}-pe of exclusion or extra- 
peritoneal operation, of which I think the AVaters is the best. My own personal 
preference is, first, the Kerr operation for the elective case, then the Beck section 
for the doubtful patients, and the transperitoncal operation for the obviously in- 
fected patient— all of them to be done under continuous caudal or .spinal anesthesia. 

DE. OAVEN JONES TOLAND. — There is a question that I should like to ask 
Dr. Briscoe, whether or not the cases that he refers to as dying of peritonitis were 
actually proved by autopsy to be peritonitis. In my own e.xperience, I have found 
death following cesarean section to be most unusually associated with peritoniti.s; 
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the cause of death lias been sepsis, yes, but the septic process has extended via the 
uterine wall, through lymphatics, to the parametiial tissue and to the blood stream. 
The peritoneal cavity has not been invaded. It is true that many of these cases have 
a paralytic ileus, and I have often wondered if many of the cases described in the 
Report of the Mortalitj- Committee as dying of peritonitis, are not actually sepsis 
with paralytic ileus and without peritonitis. 

DR. BRISCOE (closing). — The Kerr operation was stressed by me, first, because 
our morbidity statistics were compiled chiefly from this procedure. Second, it is 
a simple geometric fact that a curved incision affords more room for extracting the 
fetus. Last, the protection against subsequent rupture applies more correctly 
to this operation. Kletzhiindler (Asr. J. Ob.st. & Gyneo. 17: 132, 1944) reviewed 
the reports of 402 cases of rupture of the uterus; 196 followed fundal incisions, 
87 longitudinal cervical incisions, but only 5 occurred after transverse cervical 
incisions. There was no information in the remaining 104 cases. The lower uterine 
segment is predominately connective tissue, and it is possible to place a low-curved 
transverse incision entirely within this area which will be strong, whereas the 
cervical longitudinal incision almost invariably extends up into the weaker, muscular 
portion of the fundus. 

Sulfanilamide powder should certainly' be used as Suggested by Dr. Hirst. This 
does not always overcome the infectivity' of the peritoneal spill, however, for in the 
first nine months of 1943, five of the seven women who died of sepsis had generalized 
peritonitis despite the use of this drug. 

To answer Dr. Toland’s question, let me state that SO per cent of the 45 
patients who were autopsied had peritonitis. It was present following the different 
procedures in these percentages: classical 80 per cent, Porro 100 per cent, low 
cervical 66.6 per cent and extraperitoneal 50 per cent. 

I have an additional table showing the results of reported series of Porro and 
extraperitoneal operations mentioned in the paper. The mortality^ incidence for 
315 Porro operations was 6.3 per cent. However, only 85 of these were done for 
actual or potential infection with a death incidence in this group of 15.2 per cent. 
Compared to this are 717 extraperitoneal operations with a mortality incidence of 
only 3.4 per cent. 

Dr. Williams is correct in stating that we should have a “maternal protection 
society'” since 4 per cent of our cesarean sections (in this city), are done in the 
presence of neglected dystocia. What this really' means is that 40 women every 
year need the added protection of an extraperitoneal operation. This should remove 
any doubts from the minds of those who state that here in Philadelphia, there is 
no need for the Waters' operation at this time of enlightened practice. 



ZONDEK’S SIMPLIFIED TREATMENT OF SECONDARY 

AMENORRHEA 

Rita S. Finkler, M.D., Newark, N. J. 

(From the Depart^nent of Endocrinology, Belli Israel Hospital) 

C ESSATION of ej’^clic uterine bleeding' in the nonpregnant woman 
of cliildbearing age Avith intact pelvic organs is sometimes a source 
of grave concern to the j^atient and her famil}'’ frequently women thus 
afflicted deimlop various neuroses and depressive states. Therefore, 
it is often imj^erative to lU'oduee uterine bleeding in order to rea.s'sure 
the patient and helii her toivard an adjustment of her jjroblems; in 
many instances this should be done in the shortest possible time. 
Whether the uterine bleeding induced is a ph)’^siologieal menstruation 
or the re.sult of substitution therap}' is immaterial to the patient; the 
external manifestation of uterine bleeding suffices to I’eassure her that 
the normal function was not completely lost. 

In a large number of cases amenorrhea is due to pelvic pathology, 
debilitating diseases, nutritional deficiencies and psychogenic di,sturb- 
ances. Hereditary tendencies, too, must be considered, as Avell as dis- 
eases and tumors of the central nervous system and of the endocrine 
glands. In the lialance of the eases the disorder is endocrine in origin. 
As a matter of fact, the various tjq^es of functional amenoiThea con- 
stitute the majority of amenorrheie eases. The glands which are com- 
monly concerned are the thyi’oid, the pituitary, the ovaries, and the 
adrenals. 

Amenorrhea caused by thju'oid disturbances is comparatively rare; 
when encountered it readily responds to treatment. Amenorrliea due 
to a mild pituitary or ovarian deficiency often responds to stimulative 
glandular therapy. However, the more severe types of amenorrhea, 
which are due either to adrenal overactivity or to the primary pituitary 
or primary ovarian deficiency rarely respond to stimulative therapy; 
in these instances substitution therapy with potent e.strogcns and 
progestogens is indicated. 

Ever since glandular and hormonal preparations became available, 
the medical profession has sought earnestly for a treatment plan which 
is both simple and effective in inducing uterine bleeding. ^ The com- 
mercial production of estradiol and its derivatives as ivell as of proges- 
terone paved the way for further progress in this direction. Consider- 
able advance in simplitying the heretofore commonly employed cyclic 
hormonal therapy of seeondaiy amenorrhea Avas made by Zondeld Avho 
demonstrated that out of a group of 17 patients Avith secondary amenor- 
rhea of from 6 months to 9 years’ duration, 11 ca.ses (61.7 per cent re- 
sponded faAmrably to the simultaneous administration of progesterone, 
12.5 mg., and of estradiol benzoate, 2.5 mg. each on Iavo consecutive 
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days. Bleeding' ensued 48 to 112 hours after the second injection and 
the majority of nonreactors were found to be those patients avIio iiad 
been amenorrlieic for more tlian 2 years. Tiierefore in order to im- 
jn'ove tlie percentage of positive results Zondek suggests that the two- 
day treatment plan should be restricted to eases of less than 2 years’ 
duration. 

Berlind* presenting 9 cases of secondary amenorrhea, employed 
Zondek's simplified technique in 7 patients, 3 of whom had been 
amenorrlieic for more than two years. In these latter cases, though, 
bleedings induced by other hormonal measures had preceded the two- 
day treatment and thus the responsiveness to the condensed therapy was 
probably greater than was to be expected in view of the duration of 
the amenorrhea. For all practical purposes therefore, all of Berlind’s 
7 patients subjected to the two-da.v treatment plan, they received a 
total of 9 courses, maj’’ be considered as falling into the group of 
amenorrhea of less than 2 years’ duration. In each single instance, 
bleeding occurred, 2 to 4 days after the second injection. 

Method 

The simplicity of the new method of treatment suggested its applica- 
tion in our series of 31 patients ■until secondary amenorrhea ranging 
in age from 15^ to 38 years with an average age of 23. As is seen in 
Table I, the duration of amenorrhea was from 2 months to 7 years. 
The disorder in all patients was due to pituitary or ovarian failure. 

Treatment consisted of the administration of estradiol benzoate, 2.5 
mg., and progesterone, 12.5 mg., which Avere drawn into one syringe 
and injected intragliiteally ; the same procedure was followed the en- 
.suing day. In the chart application of this plan is shown in the columns 
“Therapy” and “Follow-up” respectively by merely indicating the 
days on which the injections ivere administered. Combined estrogenie- 
progestogenie therapy, differing in the plan of administration from the 
two-day treatment plan, is designated in the table as .such. Estrogenic 
therapy alone, or progestogenic therapy alone, or stimulation therapy 
is similarly indicated in the table. 

Results 

Uterine bleeding resulted in 25 patients (80.6 per cent). In some in- 
stances (Cases 4, 5, 6, 10, 12) two courses of therapy were giA^en and 
one patient (Case 8) receiA^ed three series of tAvo injections each. The 
total number of courses of treatment, 38, elicited 31 posith’-e responses 
(81.5 per cent). In general, bleeding ensued 4 to 6 da 3 "s foIloAA'ing the 
second injection but there Avere also shorter as aa'cII as longer inteiwals. 
The amenorrhea in tAA^o of the 6 patients AAdio failed to respond (Cases 1, 
12, 18, 23, 27, 28) AA'as of more than Iaa'o jmars’ duration. Pour of these 
.shoAA^ed marked hj^poplasia of the uterus. In four patients (Cases 17, 
19, 20, 24), the first bleeding episode produced b,y the tAAm-day treat- 
ment Avas folloAA'ed by menstruation occurring spontaneous^^ at four- 
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week intervals. Two of these patients (Cases 19, 20) reported one 
such bleeding; one girl (Case 24) menstruated three times and one 
(Case 17) had six spontaneous consecutive periods. There were .spon- 
taneous bleeding episodes also in other patients of the series but these 
had received other therapeutic measures intermittently and therefore 
their spontaneous responses are not detailed here. Wliile it is not to 
be expected that hormonal therapy of but two^days’ duration — regard- 
less of its efficacy in producing bleeding — ^^vould alter the pattern of 
the endometrial mucosa, it was desirable to study pre- and postmedica- 
tion endometrial biopsy specimens in some patients. 

The following histoiy of a patient exemplifies both procedure and ob- 
servations in this series. 

Case Report 

Mrs. P. C., white, aged 23, married 21^ .vears, was first seen on April 
27, 1942. Her chief complaints were sterility and protracted periods 
of amenorrhea for the past eight years. 

Past History: Menarehe was at the age of 11. Periods were regular 
for 4 years, occurring every 28 days and lasting from 4 to 5 days. Since 
the age of 15, however, menstruation occurred only every 4 to 6 months. 
Coincidental with this oligomenorrhea she noticed a gradually increas- 
ing hjTDertrichosis of the face, chest and abdomen, decreased vitality 
and frequent attaclcs of abdominal pain. The patient had had mastoid- 
itis and pyelitis at the age of 10; no other serious illness or operation 
was reported. A congenital defect of both eyes (conical cornea) had 
been noted by an ophthalmologist several years previously and this was 
confirmed by Dr. Andrew Rados on May 8, 1942. During the past 
4 years, the patient had medical attention for amenorrhea and sterility 
and received intensive hormonal thera])y to which she responded occa- 
sionally by staining. The last episode of staining in November, 1941, was 
Iji-ought on by intensive estrogenic therapy. 

Physical Examination: Height 671-^ inches, weight 168 pounds; pa- 
tient exhibited some traits of masculinity such as hirsuties of the face, 
cliest and extremities. The blood pressure was 130/70 mg. Hg and the 
jiulse rate 56. The urinalysis was negative for albumin and sugar. A 
study of the blood chemistry revealed the following findings: sugar, 
113 mg. per cent; cholesterol, 180 mg. per cent; and uric acid, 1.5 mg. 
per cent. The basal metabolic rate was normal (minus 1 per cent). 
Pelvic examination revealed an enlarged clitoris (2% cm.), a narrow 
vaginal orifice and a liypoplastic uterus. Tlie cervix was elongated 
so tJiat the cervix-body ratio was 2:1. Both ovaries were enlarged and 
apparently e 3 ^stic. 

The patient was subjected to estrogenic therapj’- which elicited bleed- 
ing in June, 1942. In view of the presence of signs of maseulinization 
(h 3 >-pertroph 3 ' of the clitoris, hirsutism), it was decided to perform an 
exploratory laparotomj' with the object of determining the presence 
or absence of testicular tissue or am' masculinizing tumor. The opera- 
tion performed on Julj^ 15, 1942, b.y Dr. Charles Robbins, disclosed en- 
lai’ged sclerotic ovaries and a chronieall.T inflamed appendix. The 
adrenal glands were palpated but no enlargement could be detected. 
A wedge-shaped excision of the midportion of both ovaries and an ap- 
pendeetom.v were carried out. The patient’s recoveiy was uneventful. 
Histologic examination of the resected ovarian tissue revealed several 
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Fig. 1. — Case 11, preinedicatlon endometrial biopsy showing proiiferative phase. 
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immature follicular cysts and corpora albicantia ; tliei-e was also evidence 
of increased fibrosis. 

Since resumiDtion of menstruation did not occur following the op- 
eration, the patient received both stimulative and substitutive hormonal 
therapy for a period of 6 months. Bleeding episodes resulted, however, 
from substitution therapy oiilj’". The last period elicited hy estrogen- 
progestogen therapy having occurred on March 31, 1943, it was decided 
to subject the patient to the simplified two-day treatment. This Avas 
also advisable since she moved out of toAvn and was unable to make fre- 
quent visits to the office. On June 3, more than 2 months after the last 
injection of any hormonal preparation, a premedication endometrial 
biopsy Avas taken. The histologic picture of tlie specimen AA^as typical 
of an early proliferative phase (Fig. 1). Immediately after obtaining 
the biopsy spechnen, estradiol benzoate, 2.5 mg., and progesterone, 12.5 
mg., Avere administered, and the same dose Avas repeated the folloAving 
day. The postmedieation biops}’- specimen laken on June 5, revealed 
no change as compared AAutli the biops}’’ specimen of tAvo daA^s pre- 
viously — the pattern AA^as again that characteristic of the proliferative 
phase (Pig. 2). Thcrap3^ resulted in uterine bleeding on June 9. No 
further spontaneous periods occurred. 

Discussion 

When Zondek, Rozin and VeselF demonstrated that there AA^as no need 
for inducing complete proliferation of the endometrium AAuth estrogens 
ill order to elicit uterine bleeding Avith progesterone, the groundAvork 
Avas laid for further simplification of eifectiA’-e treatment of seeondaiy 
amenorrhea. The obvious adAmntage of the 2-da3" treatment plan sub- 
sequentlj'- devised Zondek as compared Avith the heretofore oommonl}^ 
emploj'ed method of treatment devised bj^ ICaufmaniF can be clearl}^ 
demonstrated bj’ comparing a table, as given bj^ Kaufmann (Table II), 
portraying a general outline for a treat ment plan of amenorrhea and 
a table (Table III) depicting similarB’^ the tAvo-daj'’ Zondek technique. 
As can be easilj^ seen, Kaufmann advocates no less than 10 injections, 
5 consisting of estradiol benzoate, 5 mg. each, and an equal number of 
progesterone, 5 mg. each, spaced over a period of more than 3 Aveeks, 
AAoth the expectation that menstruation Avill be produced on the tAventy- 
fifth daj'- after initiation of treatment. TJie Zondek plan, on the other 
hand, calls for 2 injections onlj’- to be given on consecutive days Avith a 
total requirement of 5 mg. estradiol benzoate and 25 mg. progesterone. 
While the amounts of iirogesterone needed are identical for both tech- 
niques, the Zondek plan obviates the use of large doses of estrogen, i.e., 
onlj^ 5 mg. of estradiol benzoate as contrasted Avith 25 mg. administered 
according to Kaufmann ’s recommendations. Moreover, the fact that 
large doses of estrogen may haA'^e an inhibitoiy effect on Ihe anterior 
pituitaiy must be considered. Pinalty, shortening of the duration of 
tlierapj’' from 25 daj's to 6 da.A’'s (2 da^'s for actual treatment and aver- 
agelj’’ 4 daj's before onset of bleeding) is of great value in many in- 
stances. 



Table II 
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Zondek suggested that the 2-da3’’ treatment plan be restricted to eases 
of less than 2 years’ duration. That such limitations should be con- 
sidered is borne out by the fact that in two of our nonreactors, the 
amenorrhea was of more than 2 j-ears’ duration. On the other hand, 
in Case 2 of the series presented the amenorrhea was of 4 years’ stand- 
ing — ^nevertheless, the patient responded promptly to the two-day treat- 
ment plan. The comparative results recorded by Zondek, by Berlind, 
and by us are shown in Table IV. 


Table IV. Comparatwe Results With Zondek's Two-Day Treatment Plan 



NO. OP cases 

NO. OP POSITIVE 
RESULTS 

PER CENT 

Zondek 

17 

11 

64.7 

Berlind 

7 

7 

100.0 

Present series 

31 

25 

80.6 


Summary and Conclusions 

A series of 31 patients with secondaiy amenorrhea due to pituitary or 
ovarian deficiency is presented and the results with the simplified two- 
day treatment plan described. This method devised by Zondek con- 
sists of the injection of a combination of estradiol benzoate, 2.5 mg., and 
progesterone, 12.5 mg., on two consecutive days. Uterine bleeding was 
produced in 25 patients (80.6 per cent). Among the 6 nonreactors were 
4 patients with marked uterine lypoplasia. In two of the unresponsive 
patients, the amenorrhea had persisted for more than 2 years. By re- 
stricting the simplified treatment plan to patients with an amenorrhea of 
less than 2 years’ duration, the percentage of favorable responses (80.6 
per cent in our series) can probably be further increased. No marked 
changes were produced in the endometrial pattern with the 2-day treat- 
ment as evidenced by the pre- and postmedication biopsy .specimens 
which are presented. 

The advantages of the simplified method are discussed. The 2-day 
treatment plan should be employed in all those instances of functional 
amenorrhea of less than 2 years’ duration where thyroid medication 
has failed to jdeld results and where for some reason or another, it is 
desirable or imperative to obtain uterine bleeding in as short a period 
of time as possible. 

Acknowledgment: The special combination packages for the simplified two-day 
treatment of amenorrhea consisting of 2 ampoules of Dimenformon Benzoate (each 
representing 2.5 mg. of estradiol benzoate) and 2 ampoules of Progestin (each rep- 
resenting 12.5 mg. of progesterone), emplo 3 -ed in this study, were liberally supplied 
bj' Eoche-Organon, Inc., Nutlej’-, New Jersej’’, through the courtesj^ of Dr. Leo Pirk. 
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CORD TRANSFUSIONS IN NEWBORN INFANTS" 

JTakry W. Mayes, A.M., M.D., F.A.O.S., Beookia'x, N. Y. 

fFrom ihc Department of Ohstdricn of the McthocHsl JFospiial) 

BEAT empliasis hits been jolaced on tJie prevention of nialernal 
vJ. mortality, witli considerable success. Todaj^ it seems tiffing- to turn 
onr attention to the mortality among infants, -where a proportionate 
success is still to be achieved. 

The greatest loss of life among infants is during the first twenty-four 
hours, and Holt and McIntosh^ state tliat ‘^if the infant survives for 
the first forty-eight hours after birtli its chances are immeasureably 
improved; various clinics have reported [mortality] rates of 3 to 9 per 
cent if these earlj’- deatlis are excluded. ’ ’ 

The responsibility for tlie first twenty-four houi-s is the obstetrician’s; 
deaths in that period come under the obstetric, not the pediatric, service. 
Thus the question arises, what can be done bj" the obstetrician to increase 
the chances of newborn infants to survive the first forty-eight hours? 
The usual treatment suffices if tlie babies are full term and if they are 
not suffering from the effects of a long labor or some blood dyserasia. 
But for prematures, infants affected by difficult labor and those with 
hemorrhagic disease or exythroblastosis, special treatment must be 
instituted, and the sooner the better. 

This paper presents a method of transfusion with citraled adult blood 
given immediatel}' after birth through the umbilical vein. The proce- 
dure is prophylactic in cases of prematurity, difficult labor and a his- 
tory in the mother of previous stillbirths, prematures and early deaths. 

In 1937, Wilson^ reixorted the u.se of lobelin by way of the ximbilieal 
vein in cases of difficulty in spontaneous respiration and descj-ibed in 
detail the method of administi-ation. After usixig lobelin in this way in 
several cases, it occurred to the writer that adult blood might Ijc given 
1)3' the same route, particular^'; for prematurit}'. Such a transfusion 
was first given at the Methodist Ho.spital in Broold 3 'n in 1940, and the 
case was reported before the New York Obstetrical Society the same 
year. The infant, which survived, weighed 4 pounds, 4 ounces and was 
of 28 weeks’ gestation; the mother had lost two previous premature in- 
fants (see Case Report 1, Mre. D. A.). In the next two years 5 more 
cord transfusions were done in prematures, and in 1943, 12, a total of 
IS cord transfusions in prematiu-es in a fom--yoar pei-iod. fn additioii 

»Thls .'itudy aided by a grant from the Lindridgc Researcli Fund. 
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ill 1943, the niclliod was used in 16 full-icrm infants, making' a total 
of 34 cord transCnsions in newborn infants from 1940 throngli 1943. 

Tliree tallies folloAv. Table I gives maternal and fetal mortality 
statistics at the IMetbodist Hospital in Brooklyn for the four years, 
1940 throngli 1943. Table II is a summaiy of the 18 transfusions in 
prematures, and Table III of the total 34 transfusions. 

Table I. jMaterxal and Infant JIoktalitv Statistics 
Methodist Hospital 1940-1943 
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1,72G 

2 

68 

1,601 

72(1) 

1.673 (1) 

9 

23 

32 

1941 

1,865 

2 

77 

1,722 

88 (3) 

1,810 (3) 

13 

IS (1) 

31 (1) 

1942 


3 

84 

1,922 

100 (2) 

2,022 (2) 

16 

20 

36 

1943 

2,167 

2 

94 

1,999 (16) 

94 (12) 

2,093 (28) 

7(1) 

20 (2) 

27 (3) 

Total 

7,844 

9 

323 

7,244 (16) 

354 (18) 

7,598 (34) 

45(1) 

81 (3) 

126 (4) 


*Many of the premature infants wore nonviable, but if they breatherl following 
delivery they were Inciuded in this table. 

( ) Numbers in parentheses indicate infants given cord transfusions. 


Results 

The 18 infants classified as prematures weighed under 5^/^ pounds, 
and gestation with one exception was from 23 to 36 weeks. The 
exception was a twin weighing 4 pounds, 14 ounee.s, gestation 39 weeks. 
There were 3 deaths among the prematures, a mortality of 16.6 per 
cent. Mother’s blood was used in 16 with 2 deaths, one in a nonviable 
infant; father’s blood was used in 1; iirofessional donor’s blood was 
used in 1, with death of the infant. 

Four of the prematures v'eighed le.ss than three pounds and the 
only one to die weighed 1 pound, 6 ounces. Five weighed from three 
to four pounds, and the only one lost followed a breech delivery. 
Weight of the infant was 3 pounds, 11 ounces; 30 c.c. of mother’s blood 
were given. The infant lived 15 hours; blood was aspirated from the 
throat. Nine weighed from four to five and a half pounds, and the one 
death in this group was an infant Avhose mother was Eh-, father Ehf. 
Weight was 4 pounds, 1 ounce. The infant was transfused with 20 c.c. 
of Eh- lilood from a professional donor. The baby did Avell until the 
second day, when it began to show signs of cerebral hemoiThage and 
died the following day; autopsy revealed a massive cerebral hemorrhage. 

The results in these eases may be compared with Standee’s mortality 
figures for premature infants: 100 per cent for Aveight less than 1,000 
grams, 65.6 per cent from 1,000 to 1,500 grams, and 25 per cent from 
1,500 to 2,000 grams.® Thej^ may also be compared with Holt and 
McIntosh’s figures for prematures under ideal hospital conditions: 95 
per cent for weight less than 1,000 grams, 67 per cent from 1,000 to 
1,500 grams, and 25 per cent from 1,500 to 2,000 grams. The mortality 
rate for prematures at the Methodist Hospital, 1940 through 1943, all 
weights under 5% pounds, including these 18 eases, Avas 22.8 per cent 
(81 deaths among 354 liAung prematures). 





Iable II. Cord Tran.sfusions in 18 Infants Weighing Less Than syo Pounps 


WEIGHT 

POUNDS OUNCES 


GESTATION 


1 

2 


Amount op 

IJI-OOD 


REJIARKS 


23 wcelcs 
2G weelf.s 


20 c.e. 
30 c.c. 


Jlio 1 ill 35 minutes. tSTonviable. 


2 

14 

28 weeks 

15 c.c. 

2 

15 

32 weeks 

30 c.c. 

3 

2 

28 weeks 

30 c.c. 

3 

9 

34 weeks 

20 c.c. 

3 

11 

32 weeks 

30 c.c. 

n 

fj 

12 

33 weeks 

35 c.c. 

3 

13- 

33 weeks 

20 c.c. 

4 

1 

32 weeks 

. 20 c.c. 

4 

1 

36 weeks 

20 c.c. 


4 

O 

\t 

32 weeks 

35 c.c. 

4 

4 

28 weeks 

40 c.c. 

4 

6 

33 weeks 

20 c.c. 

4 

13 

32 weeks 

30 c.c. 

4 

14 

36 weeks 

20 c.c. 

4 

14 

39 weeks 

20 c.c. 

5 

5 

30 weeks 

18 c.c. 


Ilh. 21.7 Gm., reels 0,280,000 at birtli. 
At 6 montlis weig-heO 11 pounds. 

Critical at birtli, respirations intermit- 
tent, periods of apnea. 

Died at 3 montlis of strangulated her- 
nia, Not a neonatal death. 

Color poor, prognosis guarded. 

Hb. 22.4, reds 6,000,000. 

Critical. Hb. 150%, reds 6,200,000. 

At one month iveighed 5 pounds 5 
ounces. 

Died within 15 hours. Critical, breech. 
Blood aspirated from throat. 

One of twins. Bed cells 7,500,000, 
Other twin, 5,500,000. 

Hollier I?h+, father Eh-. 

Critical at birth. Discharged in 25 days 
weighing 5 pounds 4 ounces. 

Died on the third day. Mother Eh-, 
father Eh+. Blood from profes- 
sional donor used. Autopsy sliowed 
. massive cerebral hemorrlia’ge. 
Apparently about 6 months’ gestation. 
Critical at birth. 

Molher had lost two premature infants. 
Fatlior’s blood used. 

Critical for several days. 

Hb, 19 Gm., reds 8,000,000. 

Previous delivery by cesarean. 

Spontaneous delivery. Fair at birth. 
Jlother toxic, Ecd cells 7,500.000 
Twin. Hb. 16 Gm., reds 7,050,000, 35% 
nucleated red cells. In 6 days Hb. 
16.5 Gm., reds 5,000,000, occasional 
nucleated red cell. 

Hb. 24 Gm., reds 6,550,000. 


Note: In several of the above cases the tran.sfusion .riiould have been larger. This 
is especiallj' evident in the ca.se of the 4-pound, 1-ounce infant, mother’s blood 
Ell-. A transfusion of 40 or 45 c.c. might have saved this baby. 


Table III. 

Total Cord Transfu.sion,s 

TOTAL LIVED 

DIED REMARKS ON DEATHS 


Under 2 pounds 1 1 Lived 35 minutes. Nonviable. Weight 

1 pound 6 ounces. Given 20 c.c. 
mother’s blood. 


2 to 3 pounds 3 

3 to 4 pounds 5 


4 to '5% pounds 9 


Syj pounds and 
over 


4 1 

8 1 

15 1 


Lived 15 hours. 32 week.«. Breech. 
Critical at birth. Given 30 c.c. 
mother’s blood. Blood aspirated 
from throat. 

Lived 3 days. Mother Eh-, father 
Eli-t-. 20 c.c. blood from Eh- pro- 
fessional donor used. Autopsy 
showed massive cerebral hemor- 
rhage. 

Lived 25 minutes. Weight 0 pound.s, 4 
ounces. 36 weeks. Both parents 
Eh-f. Autop.sy showed hemorrhagic 
disease of the newborn. 


Total 34 30 4 

Note: There were 31 viable babies transfused with mother’s blood with only one 
death. __ 



MAYES: CORD TRANSFUSIONS IN NEWBORN INFANTS 


39 


Case Reports 

Case 1. — D. A. had lost two babies, one at 8 mouths’ gestation 
which lived for 12 hours, another at 7 months whieii lived for S hours. 
There vvas no autopsy ui either case; cause of deatli was given as pre- 
maturity and atelectasis. 

I\rrs. D. A. was admitted to the Methodist Hospital on Septemlier ], 
1940, in active labor. Gestation was 7 months. No sedalives were given 
and onlj’- a small amount of nitrous oxide for tlie delivery. The baby 
weighed 4 pounds, 4 ounces at birth, and 40 c.c. of tlie father’s blood 
were given by cord transfusion. The infant lived, and now at the age of 
3 is a normal child. 

(For fourth child, see Case Report 3.) 

Case 2. — ^j\'Irs. A. W. was admitted to the hospital October 16, 1941. 
She was a para i, aged 37. Gestation was only 26 weeks. Delivery was 
breech, birth weight 2 pounds, 7 ounces, red cells 6,280,000, Hb. 128 
per cent, bab 3 *’s condition at birth critical. Thirt}* cubic centimeters of 
mother’s blood were given by cord transfusion. The infant was dis- 
charged from the hospital January 2, 1942, weighing 5 pounds, 2 ounces. 
At the age of 6 months weight was 11 poiuids. This is the smallest baby 
in the series of prematures to survive. 

In 1943, cord transfusions were given to full-term infants as well as 
to prematures. In the 16 infants weighing 5^2 pounds and over and 
classed as full terms, the indications for cord transfusion were: diffi- 
cult forceps deliveries, 10; difficult breech extractions, 3; previous loss 
of infant, 2; twin, 1. There was one death in this group. A previous 
premature had survived, the first in the series of 18 prematures given 
cord transfusions; two prematures before that had died. Tliis infant 
weighed 6 pounds, 4 ounces, gestation 86 Aveeks, thus a premature in 
spite of size. Twenty cubic centimeters of father’s blood were given, but 
the infant lived only 25 minutes; autopsy revealed death from hemor- 
rhagic disease (Case Report 3, Mrs. D. A.). 

Mother’s blood AA^as given in 15 cases, father’s blood, in aaIucIi the 
death occurred, in 1. 

Case 3. — ^I\Irs. D. A. For preAuous history see Case Report 1. 

This mother had lier fourth child in June, 1943. Gestation AA’^as 36 
Aveeks, AA’-eight 6 pounds, 4 ounces. The infant AA'as transfused AAdtli 20 
c.c. of its father’s blood, but lived only 25 mhiutes. Autopsy slioAved it 
died from hemorrhagic disease. Both parents AA'^ere Rh+. 

Case 4. — ^I\Irs. J\I. D. had lost tAvo babies, both full term. The first 
died during delivery; the cord smear shoAA'ed 30 per cent normolilasis. 
The second had been transfused (not a cord transfusion) Avith 50 c.c. of 
its father’s blood but lived for only 36 hours. This infant also had 30 
per cent normoblasts in the cord blood. 

On August 18, 1943, this patient aa'Os delivered of a baby Aveighing 
6 pounds, 14 ounces. There Avere 73 per cent normoblasts in the cord 
blood. It AA’^as given 40 c.c. of mother’s blood by cord transfusion. On 
the fiftli daj^ the normoblasts Avere only 5 per cent. The infant made an 
uneventful recovery. Both parents A\^ere Bh+. 

Technique 

The administration of blood by Avay of the umbilical Amin is a Amry 
simple procedure. The citrated blood to be given should be in readi- 
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ness lieilore the baby is delivei’ed, A 50 e.c, syringe is used in which 
are 0 e.e. oi a 2 per cent solution of sodium citrate. TJie blood is with- 
drawn and the syringe 1.ilted_ several times to mix the eilrate solution 
witJi it. ^ If the mother is toxic, or if for any other reason her blood is 
not desirable, blood from the father, some other donor or from the 
hank if it is available may be used. Preserved blood should ho filtered 
through several laj^ers of gauze before being administered. 

As soon as the baby is born and before cutting the cord, the umbilical 
vein IS easily identified and may be entered with the same needle used 
to withdraw the blood. If preferred a cannula may be placed in the 
vein. The transfusion should be started as far from the baby as po.s'sible. 
This serves two purposes: if the vein is not easily entered another at- 
tempt can be made nearer the baby; if the baby should move the needle 
will not be disturbed. As soon as fhe transfusion is started the cord 
.should be clamped between the needle and the placenta. If it is decided 
to cut the cord before giving the transfusion, the cord may be gently 
compressed with the fingers near the umbilicus .so that the veins remain 
distended until the transfusion is started. 

The transfusion should be given slowly, 30 or 40 e.c. in about five 
minutes. If the operator is dubious about embarra.ssing the child’s cir- 
culation with too many erythrocyte.s, as soon as the babj'’ is delivered 
the cord is clamped so as not to allow the placental blood to enter the 
baby, since the amount of placental blood that could be milked into the 
baby from the cord would amount to as much as or more than that given 
by the transfusion, and the transfusion is then started. 

If there is any delay, as in drawing the blood from the donor or in 
starting the transfusion, it may be impossible to get the blood to flow 
through the cord. If there has been considei’able trauma to the cord 
during delivery, transfusion via the cord may be impossible. 

There has been some discussion as to the amount of blood that should 
be given. For premature infants, in whom the purpose of the trans- 
fusion is to provide a medium for the cariying on of the circulation, a 
considerable amount would .seem to be indicated, and pediatilcians 
recommend 15 to 20 e.c. per kilogram of baby weight. As much as 150 
c.c. may be given a full-term baby if it has had a hemorrhage or if it 
is suffering from hemorrhagic di.sea.se of the newborn. Such large trans- 
fusions may cause some cyano.sis, but otherwise do not seem to affect the 
infant. In our series of prematures in a number of cases we felt that 
more blood might have been given, and in one case at least might have 
saved the life of the child. 

A strildng phenomenon occurring during cord transfusion.s, the cause 
of which is still to be investigated, is the blanching of the cord during 
the transfusion, the veins apparently collapsing. 

Rationale of the Method 

When a baby is premature, it often seems, at first, like a normal but 
small infant. The color is good; the cry and the respirations are usually 
spontaneous. The obstetrician, thinking the infant will survive, orders 
premature care, shifting responsibility to the pediatn'eian, who may not 
see the child for twelve or even tAventy-four hours after delivery. A 
few hours after delivery the baby becomes cyanotic, ils condition 

critical, and death ensues. 
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In prematurity, nature has not had sufficient time to complete prep- 
arations for extrauterine life. It maj'" be assumed that the immature red 
corpuscles are not accustomed or able to gather the oxj-gen from the 
lungs, carry it to the body tissues and bring back the carbon dioxide 
and release it in the lungs. This fact may very well account for the 
early cyanosis. The use of anj^ stimulation, cl.yses or the administration 
of oxygen has little effect in the premature infant. But the administra- 
tion of adult blood immediatelj’’ following deliver.y, by way of the um- 
bilical vein, gives the infant an adult tissue that enhances the baby’s 
chances for survival because the blood not only acts as nourishment, 
but also stimulates respiration and helps to overcome cyanosis. In the 
premature, the need for nourishment and stimulation in the first few 
hours after birth is urgent. 

One of the most serious difficulties for premature infants is hemor- 
rhage. Porter and Carter,^ and Holt and McIntosh claim that many 
premature infants and almost all of those weighing under 1,000 grams 
suffer from intracranial bleeding. According to Holt and McIntosh, the 
fragility of the blood vessels is greater than in the full-term infant, and 
the concentration of prothrombin less. Porter and Carter believe that 
a deficiency of vitamin K and of prothrombin storage during fetal life 
is closely associated with hemorrhagic disease in the newborn infant. 
Before the administration of vitamin K to all patients in labor was 
adopted at tlie Methodist Hospital, it had been our routine practice when 
a deliver}' was extremely difficult to give the infant blood subcutaneously 
to forestall any tendency to hemorrhage. It would seem that in hemor- 
rhage or tendency to hemorrhage occurring in spite of the vitamin K 
administration, if subcutaneous injection of blood would be of assistance, 
intravenous transfusion of blood would have even more benefit. 

'^^^^en blood is given to the newborn infant wliich sliows some evidence 
of shock with poor respirations, it is surprising how often the respira- 
tions are stimulated after the cord transfusion. The time at which 
change in respiratory rate takes place seems to correspond to the time 
it would take tlie blood to reach the respiratory center. In adults, the 
effect of transfusions of blood or pla.sma in shock with or without hemor- 
rhage is well recognized. 

Prompt transfusion is most important in infants suffering from 
erythroblastosis. Tlie number of normoblasts may be only slightly in- 
creased at birth, but unless transfusion is done at once, they multipl}^ 
veiy rapidly and repeated transfusions may be needed to save the 
life of the child. 

According to Levine ct al.,^ if the motlier gives a liistory of stiilbirtlis, 
miscarriages or of infants dying soon after delivery, tests for the Rh 
factor should be carried out early in pregnancy so that at the time of 
delivery if the mother is Rh negative, the infant may be transfused with 
blood fronnan Rh- compatible donor. 
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So far as the question of compatibility is concerned, Levine, in a 
personal communication,® states as follows : 

^'With regard to compatibility tests it is significant that the newborn 
infant’s blood contains no isoagglutinins characteristic of its blood 
gioup. Any agglutinins which are demonstrable are derived from the 
mother. Accordingly, one transfusion may be given without resorting 
either to blood grouping or to compatibility tests. Should the mother’s 
blood be incompatible, it is certain that the blood will survive long 
enough to exert its beneficial effect on the newborn infant. However, 
this transfusion serves to immunize the infant so that the following 
transfusions, if I’equired, must be carried out with compatible blood 
of the same blood group as the infant’s. Although the mother’s blood 
may be given indiscriminately for one tran.sfusion, it seems preferable to 
use any blood of group 0. 

'‘As already indicated [reference to Levine et ah] the erythro- 
blastotic infant of an Eh negative mother should be transfused with 
random Eh negative blood which is otherwise compatible.” 

Comparison may be made among the infant.s in three sets of tvdns, 
two in the premature series, one in the full term. In each set the sec- 
ond tAvin Avas transfused. In the tAvo transfused infants from the pre- 
mature series the red cells Avei’e about 2,000,000 higher than in the un- 
treated mate and the hemoglobin correspondingly higher. In addition 
one of these transfused tAvins (AA'eight 4 pounds, 14 ounces, 39 Aveeks’ 
gestation) had 35 per cent normobla.sts in its blood, Avhile its mate had 
only an occasional nucleated red cell. In six days in this infant the 
count AAms normal, and the red cells dropped from 7,050,000 to 5,000,000. 
In the other treated tAvin, hoAvcA'cr (Aveight 3 pound.s, 12 ounce.s, gesta- 
tion 33 Aveeks, red cells at birth 7,000,000), the red cells six days later 
Avere still 7,000,000. 

All of the babies lived, but in each ca.se the transfused infants AA'ere 
much more active. There A\'as little difference in their gain in AA^eight. 

Discussion 

I have been unable to find any mention in the literature of the um- 
bilical cord as an avenue for the routine tran.sfusion of the baby in 
the deliAmry room. Sidbury" in 1923 reported a case in aaIu'cIi the at- 
tending physician had done a dorsal .slit on an infant, and it had bled 
for four da 3 "S. A AA’^et dressing of boric acid aa-rs applied to the cord, 
and eight hours later the cord AA^as cut proximal to the ligature, a regu- 
lar transfusion needle Avas insci’ted into the umbilical A'ein and AA'hen 
no resistance aa^s felt on the injection of saline, 100 c.c. of mother’s 
blood Avere transfused. As far as Sidbury knew this method had never 
been used before. Marriott,® 1936, states: "In infants of two days 
old, particularly Avhen suffering from hemorrhagic disease, the um- 
bilical vein may be entei-ed quite readily after remoAung the ligature 

around the cord.” 
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For simplicity the method has no comparison with anj’ other method 
of giving transfusions to newborn infants. It is possible for one skilled 
in using the scalp veins to do such transfusions in some infants, but in 
many the veins are small and difficult to enter, and it is even more 
difficult to keep the needle in the vein long enough to give the required 
amount of blood. In desperation the phj’-sician will endea^"or to give 
the blood by way of the longitudinal sinus. The location of the sinus 
is not constant, and not infrequently the blood is given subdurally and 
death of the infant results. 

In a paper published in 1924, P described a method of transfusing 
newborn infants by wa^^ of the median basilic vein, and during the next 
twelve years more tlian 100 such transfusions were given. It was found 
that when the transfusions were given earlj', the infant usually lived, 
mortality increasing with the number of days of delay. Transfusions 
given the day following deliveiy maj' be too late to save the baby, and 
they may be even further delaj’ed by search for a compatible donor and 
waiting for a convenient time when a physician experienced in trans- 
fusing infants maj’’ give the transfusion. 

In defining prematurity, we are confronted with many borderline 
cases. On the basis of weight alone some infants are classified as pre- 
matures when actually they are full term or nearlj’- so. An example 
is the twin in the series of 18 prematures, weight 4 pounds, 14 ounces, 
gestation 39 weeks. Such babies usually survive. On the other hand, 
there are the infants that, judged by weight, are classified as full term 
whereas on the basis of gestation the.y are really premature. Among 
the 16 “ full-term infants given cord transfusions, 3 had a gestation 
of 36 weeks or less, and the only one in the series to die was of this 
type. Weights at full term in such infants might have been eight, 
nine, even eleven pounds, and the question arises as to the probable 
weight at seven months’ gestation of an infant weighing eleven pounds 
at term. In the ease of these infants we are likelj’’ to ignore the pos- 
sibility of prematurity, fail to order premature care, and the infants 
die. Such infants should always be treated as prematures, and cord 
transfusion as a prophylactic procedure should apply equally to large 
and small prematures. 

The method suggests usefulness in salvaging prematures delivered by 
cesarean section. In 1943 at the i\Iethodist Hospital 9 cesarean sections 
were done while the infant was premature. The smallest weighed 3 
pounds, 2 ounces, the largest 5 pounds, 7 ounces. Five of these babies 
died, a mortality of 55 per cent. None was transfused. Although 
cesarean sections are frequently done solely in the interest of the pre- 
mature infant, such infants are often lost. 

Summary 

The umbilical vein offers a convenient avenue by wliich newborn 
infants may be transfused with adult blood in tlie delivery room im- 
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mediately after liirth. Gitrated mother’s liJood has been used in inosi 
cases to date; fatlier’s or donor's blood or Iilood from tlie bank may 
serve as a substitute. A little ]e.ss than 30 c.c. jier pound of baby weight 
IS sufficient. The tcclinique is simple. 

Piematui’e infants and particularly those usually considered non- 
viable are definitely benefited. 

In infants suffering from difficult delivery and those in doubtful 
condition, a small transfusion of 20 c.c. of mother’s blood acts as a 
direct stimulation to the re.spiratory center and tends to overcome any 
tendency toward hemorrhage. 

If the mother gives a history of previous stillbirths or if hemorrhagic 
disease or erythroblastosis is susiieeted, cord transfu.sions may be of 
benefit. 

Thirty-four eases of cord transfusion are reported, 18 in infants 
weighing less- than pounds, ge.station from 23 to 39 weeks, 16 in 
infants weighing pounds and over, 13 full term, 3 with gestation of 
36 weeks or under. There were 4 deaths, 3 in tlie smaller weight group, 

1 in the larger. 

This is a preliminary report of a simple, apparently harmless pro- 
cedure which may be the means of saving more pi’ematui'e babies, of 
benefiting full-term infants when the deliveiy has endangered life, and 
of treating the blood d 3 ^serasias. 

The writer wishes to express iiis gratityde to Pr.-Pliilip Levine for iiis personal 
note and for his helpful suggestions in the editing of this paper. The majority 
of the cord transfusions were done by Dr. Everado Goyanes and Dr. Isabel Seissman, 
our residents in obstetrics. 

N'ote . — There were 24 additional cord transfusions during the first 2% months 
of 1944. Nine of the babies were premature, witli two deaths. The mother of 
one had a premature separation of the placenta and tlie baby lived for 5 liours. 
The other lived for 4 days following a breech delivery, accidental licmorrhage was 
from a low implantation of tlie placenta; the cause of death was intracranial 
hemorrhage. There were 15 babies weighing more than 5 pounds, S ounces. To 
date, the total number of cord transfusions is 58, with six deaths. 
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THE PEOGNOSIS AND MANAGEMENT OF PEEMATUEE 
EUPTUEE OF THE MEMEEANES- 


Edward H. Bishop, Philadklphia, Pa. 

(From ihe Philadelphia Lying-in and Methodist Hospitals) 

T here have been several papers written in the past decade which 
einjihasized tlie fact that premature rupture of the membranes is 
not a complication of obstetrics and therefore, the so-called ‘ ‘ dry labor ’ ’ 
is not a condition to be feared. However, because drj' labor was so 
empliasized in the jiast and because many of the textbooks are slow 
in adapting the newer concept, it may be well to review again a series 
of cases showing the results whicii haA^e occurred following premature 
rupture and thereby draAv some conclusions as to the proper manage- 
ment of this condition. 

Material 

In order to secure a representative group of patients the cases used 
in this series Avere taken from Iavo ho.spitals: First, a large maternity 
hospital, the staff of Avhich consists of men trained and specializing in 
obstetrics and g.wiecology; and second, a smaller general hospital Avith 
an obstetrical staff but A\uth many general practitioners doing “occa- 
sional -obstetrics.” Both AA^ai’d and private patients Avere used to 
eliminate variation in economic, phy.sieal and nutritional factors. The 
cases used AA^ere all AA^omen deliA'ered in these tAvo hospitals from Jan. 

1, 194-2, to July 1, 1943. 

- Table I 


Total number of patients delu’ered 4,806 

Total number of infants 4,859 

Total number of patients Avith premature rupture of the membranes 636 

Total number of infants 645 


The total number of patients deliA’ered in these tAvo institutions dur- 
ing this period Avas 4,806. There Avere 53 sets of tAvins resulting in a 
total of 4,859 infants. Of these patients, 636 or 13.2 per cent had defi- 
nite rupture of the membranes before the onset of labor pains. It is un- 
reliable to use this as an absolute incidence because the diagnosis of rup- 
ture of the membranes aa'ss based on clinical evidence alone. Other cases 
probably had ruptured membranes but Avere discarded because their his- 
tories Avere not definite. This series also includes 12 eases of artificial 
rupture performed for induction of labor. 

Of these 636 patients, 117 or 18.4 per cent began to haA'e labor pains 
Avithin an hour of the time of the rupture of tlie membranes. In these 
cases rupture of the membranes Avas probably the initial sign of the on- 
set of labor. The majority of patients began to have labor pains AAuthin 

*KeacJ at a meeting- of tlie Philadelphia Obstetrical Society, March 2, 1944. 

45 




46 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

1 to 6 Jioure of the time of niptni-e of tl.c memljim.es. Twenty patients 
lad a Jatoiit jieriod of more tJian 72 honi\s liefore Die onset of labor, the 
longest latent period being 63 days. 


II. 


PhRiOD OF Time IBetween JIuptuue or the Membrane.s 

AND THE ON.SET OF LABOR 


LA'J'ENT PERIOD 

NO. OF 

patients 

% 

NO. OF 
INFANT.S 

0 to 1 Iiour 

137 

18.4 

119 

1 to G liours 

262 

41.2 

267 

C to 32 hours 

112 

17.6 

313 

12 to 24 liours 

■ 77 

12.1 

78 

24 to 48 liours 

34 

5.3 

.34 

48 to 72 hours 

14 

2.2 

14 

Over 72 hours 

20 

3.1 

20 

I’otal 

. 636 


643 


file factors most feared iii the management of patients ivitii preina- 
ture rupture of the raembrane.s iiave been (1) prolongation of the first' 
and second stages of labor, (2) increased incidence of operative de- 
liveries, (3) sepsis and (4) injury to the fetus. 


Length of Labor 
Table III 



NORMAL 

MEMBRANES 

RUPTURED 

memb. rupt. 
OVER 24 HR. 

OCCIPUT 

PO.ST. 

BREECH 

Primiparas 

Multiparas 

18.0 hr. 
12.5 hr. 

31.6 hr. 

7,9 hr. 

11.4 hr. 

9.6 hr. 

16.2 hr. 

12.3 hr. 

32,0 hr, 

7.0 hr. 


Textbooks quote the average length of labor as eighteen hours for 
primiparas and twelve and a half hours for multiparas. In this series 
the patients with ruptured membranes averaged 10.2 hours for the first 
and second stages of labor, 11.6 hours for pz'imiparas and 7.9 hours 
for multiparas. It might be expected that labor would be lengthened to 
a greater degree in patients uuth occiput-posterior positions and breech 
presentations but even these patients had a .shorter labor than the nor- 
mal usually quoted. It is difficult to compare these findings with the 
stated normal length of labor because in both institutions the use of 
prophjdactic forceps is routine, thereby shortening the second stage of 
labor, but it is safe to conclude that labor is not lengthened by premature 
ruizture of the membranes. 

In the 68 cases with membranes ruptured over 24 hours before the 
onset of labor, the average length of the first and second stages of labor 
was 11.4 hours for primiparas and 9.6 hours for multiparas. Therefore, 
there does not seem to be any relationship betAveen the length of the 
latent period before the onset of laboz* and the length of laboi. 

These observations serve to invalidate the theory that the bag of wa- 
ters is necessary for efficient dilatation of the ceiwix. If this concept 
was true then premature rupture of the membranes Avould certainly 
result in a lengthening of the first .stage of labor. DeLee and Grcenlnll 
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stale in their textbook that the best time for tiic membranes to rupture 
is when the cervix is eomplelelj'" dilated and effaced, but this does not 
seem to be .justified. Tlie unruptui'ed membranes probaldy l)u]gc into 
and tlirougli the dilating cervix because this is tJic point of least re- 
sistance rather than liaving any hydrostatic action. 


Incidence of Operative Deliveries 
Table IV 


OPEEATIOXS 

TOTAIi 

SERIES 

% 

RUPTURED 

MEMBRANE 

% 

Porcep.s 

2,794 

57. r , 

401 

62.1 

Low 

2,601 

53..5 

383 

59.2 

Mid 

18S 

3.8 

18 

2.8 

High 

5 

0.1 

1 

0.1 

Breech e.\traction 

123 

2.0 

16 

2.4 

Version and e.xtraction 

31 

0.6 

5 

0.7 

Cesarean section 

268 

5.5 

7 

1.0 

Total operations 

3,216 

66.1 

429 

66.4 


The incidence of oiJcrations in the total series and in the group 
nuth premature rupture of the membranes M’as almost identical. There 
was a slight increase in tlie incidence of low forceps operations in the 
group with ruptured mcinbranei3. The incidence of cesarean section 
was greater in the total group, as might be expected since many of these 
cases in this group were elected at some time before the expected date 
of delivery allowing le.ss opportunity for rupture of the membranes. 
The indications for the seven cesarean sections performed on the pa- 
tients with premature rupture of the membranes Avere as follows: 

1. Large breeeli. Membranes ruptured before elective section. No labor. 

2. Disproportion. Meinbranes ruptured before elective section. No labor. 

3. Previous cesarean section. 

4. Cervical dystocia. 

5. Premature rupture of the membranes given as the indication. Pailuie of 
several attempts at medical induction and surgical induction with bag. I’orro 
section. 

C. Fibroid obstructing deliveiy. 

7. Disproportion. Eight-hour test of labor. 

In only one of these eases tvas premature rupture of the tnembrancs 
thought to be a factor inhibiting normal progress. 

An analysis of the patients tvith premature rupture of the membranes 
reveals that there were no more complications of labor than might be 
expected in any large series of cases. Wlien the membranes rupture 
before the onset of labor, they probably do so onty Avlien the presenting 
part is able to descend far enough to exert pressure upon the forewaters. 
When this occurs, there is little room for prolapse of the cord AAliieh can 
take place only aaIiou the presenting part is poorly adapted to the inlet 
of the pelvis. This concept is confii’med by the fact that there were 
no eases of prolapse of the cord among the 636 patients with premature 
rupture of the membranes. 
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Maternal Morbidity 

TJie materna] morbidity rate for the entire series of 4,806 eases Avas 
1.3 per cent. The maternal morbidity rate for llie 636 patients Avith 
premature rupture of the memiiinnes Avas 5.1 per cent indicating that 
premature ruptui'e of the membranes does not result in inerea.sed mor- 
bidity. This is even more evident AAdicn the eau.ses for maternal mor- 
bidity are analyzed. 


TajUjK V. CAIj.SE.S OK JfATElt.VAr. ArOKiaOJTY 


Pyelitis 

.0 

Cy.stiti.s 

.1 

Petained secundine.s 

.1 

Endometritis 

7 

Septicemia 

.1 

Infected perineum 

1 

Upper re.spiratory infection 

1 

A.spiration pneumonia 

] 

Postoperative reactions 

3 

Unknown 

8 

:’ j 3 


Pyeliti.s, cystitis and rc.spiratory infections cannot be associated Avith 
premature rupture of the membranes alloAA’ing a coi’rection of the mor- 
bidity rate to 3.3 per cent. This increases the validity of the a.ssump- 
tion. that premature rupture of the membranes does not cause an in- 
crea.se in maternal morbidity. 

TabT/E VI. MonamiTY ix Kelatiox to the Latext Peioob 


EATKXT rr.nioi) 

XO. OK CASES 

-Monini) 

% 

0 to 1 liour 

137 

3 0 

8,5 

3 to (') liours 

262 

30 

3.0 

I) to 32 liour.s 

3 32 

ij 


32 to 24 liour.s 

77 

0 


24 to 48 liour.s 

.34 

1 


48 to 72 hours 

34 

0 


Over 72 hour.s 

20 

1 


Total 

036 

33 



As can be seen in Table VI, the maternal morbidity rate Avas gi-ealesf 
in the group of patients AAdiose membranes had been ruptured less tiian 
one hour, and there AA'as no increa.se in moibidity in relation to the in- 
crease of the latent period. Only Iaa'o of the 6S patients Avith a latent 
period of 24 or more hour.s AA^ere morbid; one of these Avas due to pvfditis, 
and the other to endometritis. Only one of the 34 patients Avitli a latent 
period of 48 or more hours AA'as morbid and this AA'as due to pyelitis. The 
most sei’ious post-partum infection, septicemia, occurred in a patient 
AA'hose membranes had been' ruptiu-ed only 3.5 hoin-s before the onset of 
labor and Avhose labor had lasted 2 hours and 38 minutes. It is there- 
fore obvious, that Avith ordinaiy precautions puerperal infections do 
not result in .spite of the membranes having been ruptured over long 
periods of time before the onset of labor. 




BISHOP: PREMATUKE RUPTURE OF THE JIEMBRANES 


49 


Infant Mortality 
Table "Sm 


LATENT PERIOB 

NO. OF 

INFANTS 

STILLBIRTHS 

% 

neonatal 

DEATHS 

% 

0 to 1 liour 

119 

0 


0 


1 to G liours 

2G7 

1 


2 


G to 12 liour.s 

11.1 

1 


3 


12 to 24 hour.s 

78 

0 


0 


24 to 48 liourf! 

.14 

.1 


0 


48 to 72 liourp 

14 

0 


0 


Over 72 liour.s 

20 

o 


2 


Total 

64.5 

7 

1.10 

7 

1.10 

Total in entire .series 

4,859 

92 

1.89 

94 

1.97 


There Avas a slight decrease hi both the stillbirth rate and the neo- 
natal death rate of the eases with iireniature rupture of the membranes. 
This ditferenee is probablj' a significant one, certainly there is no evi- 
dence that the life of the infant is jeopardized by a “dry labor.” 

There ivas an increase in the number of premature infants in the 
group of eases Avith premature rupture of the membranes, 40 in the 
series of 645 infants. j\'rost of these premature infants Avere Avell beyond 
the Auable stage, prematurity being the cause of only 2 infant deaths. 
There is no eAudenee in this data to indicate AA’hether premature rupture 
of the membranes Avas responsible for the high iiercentage of premature 
infants, or AAdiether the membranes ruptured as the initial sign of im- 
pending premature labor from some other cause. 

Management 

It is eA'ident from the aboA^e .stati.slical i-eA'icAV that the best manage- 
ment of premature rupture of the membranes consists primarily of Avail- 
ing for the patient to go into labor, difficulties arising only AA^hen “med- 
dlesome obstetrics” is initiated. When there is conelusiAm eAudence that 
the membranes have ruptured, it is best to. hospitalize the patient in 
order that she may be kept under aseptic conditions and constant ob- 
servation. It is open to question AAdiether this is necessary AAuth in- 
telligent patients since a large number included in this series remained 
at home and carried on their domestic actiAuties for varying periods 
of time AAdthout bad results. It seems probable that patients are safe 
from infection unless there is the introduction of some nonsterile ob- 
ject into the loAver genital tract. 

When the patient is near term, medical induction consisting of castor 
oil and/or an oxytocic drug may be initiated. Ea’^cu this is not indi- 
cated except for the doubtful rea.sons of economics or conA-enience. 

Since premature rupture of the membranes should not be considered 
a complication of late pregnancy, the management of this condition is a 
relatively simple one. 
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Conclusions 

1. Spontaneous preinatiij-e rupture of tlie membranes shortens the 
duration of tlie first and second stages of labor. 

2. There is no increa,se in the incidence of operative deliveries. 

3. Premature rupture of tlze membranes usually takes place when the 
feto-pelvic relationship is favorable enough for the presenting part to 
enter the pelvis early and easily. 

4. There is no increase in the maternal morbidity rate, even in those 
cases ivith ruptured membranes for long periods of time before the onset 
of labor. 

5. Premature rupture of the membranes does not jeopardize the life 
of the infant. 

6. Management of premature rupture of the membranes consists of 
maintaining aseptic precautions and, either inducing labor if the pa- 
tient is near term, or waiting for the patient to go into labor spon- 
taneously. 

I wish to thank the members of the staffs of the Philadelphia Lying-in and the 
Methodist Ho-spitals for the privilege of using the records of their private patients 
which have been included in this paper. 

3400 Queen Lane 

Discussion 

DR. ROY MOHLER. — ^Dr. Bishop’s presentation has shozvn how frequently pre- 
mature rupture of the membranes occurs in obstetric practice. The incidence of 
13.2 per cent which he has stated is probably lower than the absolute incidence since 
the observation of premature rupture of the membranes was based entirely upon 
simple clinical evidence. Vniy premature rupture of the membranes occurs so often 
has not been explained satisfactorily, but it is an incident in pregnancy which i.s 
very important, and until very recently was cited as a deiinito cause for dystocia. 

This presentation has shown that the mean length of labor was .shorter in the 
patients who ruptured their membranes before labor began, than the stated stand- 
ards for the length of labor and, that the incidences of sepsis and injury to the . 
fetus were not increased becau.so of the incident. Thc.?e observations are very im- 
portant, and tend to controvert a generally accepted impression that the early 
rupture of the membranes was an unfortunate event which would likely increase 
the normal hazard of labor for the mother and child. 

In the past decade, most of us have begun to sense from our experience with 
the use of artificial rupture of tho membranes as a means of inducing labor in 
selected cases, that it was innocuous, and that the dangers previously ascribed to 
tlie incidence w'ere probably mistaken concepts. We know now' from this report and 
other recent observations, that rupture of the membranes does not inhibit tlie 
progress of normal labor, and in many circumstances, that it actually facilitates 
labor. Dr. Bishop’s statistical report actually confirms the clinical impression that 
labor can often bo facilitated by artificial rupture of the membranes at certain 
periods during the progress of normal labor. 

I .think the facts which have been stated in this presentation are generally appre- 
ciated by those who are active and observing in obstetric work. There has been so 
much adverse sentiment developed agaimst the phenomenon known as premature 
rupture of membranes, both in the literature and textbooks, that much data will 
have to bo collected and reported before the correct concept will be generally 

accepted. 
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DTt. CHABLES A. BEHNEY. — ^Dr. Joseph MacFarlaiid once remarked tliat it is 
better to be uninformed than to Icnow something that is not true. This is par- 
ticularly pertinent with regard to the teaching in textbooks and classrooms regarding 
premature rupture of the membranes. It has been demonstrated repeatedly by 
Plass and others that premature rupture of the membranes (dry labor) per se does 
not increase the duration of labor. Premature rupture of the membranes is usually 
found to occur more frequently when there is an abnormal presentation, or in con- 
nection with disproportion, so that if the cases of premature ruptured mem- 
branes are compared with those in which the membranes remain intact until shortly 
before birth, the former group will usually have longer labors. If, however, the 
patients with normal presentations and prematurely ruptured membranes are com- 
pared with those normal presentations in which the membranes are not ruptured 
l)rematurely, it will be found that the normal presentations with premature rupture 
of the membranes are in labor, on an average, a sliorter time than those without 
premature rupture of the membranes. Furthermore, in abnormal presentations the 
patients with prematurely ruptured membranes deliver sooner, on an average, than 
the ones in which premature rupture of the membranes has not occurred. Premature 
rupture of the membranes before engagement of tlie head, increases the danger of 
prolapsed cord. Artificial rupture of the membranes after the liead is engaged 
does not predispose to prolapse of the cord. 

Dr. Bishop’s conclusions arc in entire accord with the reports of most of other 
investigators of this condition. I am convinced that artificial rupture of the 
membranes in carefully selected cases is good practice. In toxemia, it is an im- 
portant prophylactic measure. 

DB. J. TOLAUD. — I must confess that I still carry a slight chip upon my 
shoulder on account of the incorrect teaching I received on the point of premature 
rupture of the membranes during my medical-student and intern days. As my 
e.xperience increased I found, as I am sure have the othGr members of this Society, 
that far from being a calamity, that the ijremature rupture of the membranes in 
the vast majority of cases was tlie welcome herald of a, short labor and I still 
begrudge the anxiety that I felt in my early day.o, on account of pre\uous erroneou.s 
teaching. 

DB. BISHOP (closing). — First, in answer to Dr. A^'anx. .tVlthough some of the 
patients do get into trouble, I probably was fortunate in my series. I know that 
in other series, cases of prolapse of the cord have been reported, but most of 
these followed artificial rupture rather than spontaneous rupture. I feel that spon- 
taneous rupture is a naturally selective procedure. The presenting part is probably 
fitting well into the pelvis and the labor will probably proceed well. It may be that 
these patients have done better because they have been more closely watched. That 
is probably the reason for the decrease in morbidity rate. 

Second, in answer to Dr. Sharkey. There have been some cases considered by the 
maternal mortality committee in which premature rupture of the membranes has 
been a factor. In 1940, 1941 and 1942, there were 11 such eases. Death in three of 
these was due to hemorrhage, one to embolism, and three to endocarditis. The 
endocarditis in each case was the result of heart disease which had pre-e.xisted for 
a long period of time. The remaining four had septic deaths, but in three "meddle- 
some obstetrics" was a factor. These patients died, not because they had pre- 
mature rupture of the membranes, but because it was considered a complication 
and unwarranted interference was instituted. 



THE CLINICAL SIGNIFICANCE OF MIDPLANE PELVIC 

CONTRACTION- 
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School of Medicine) 

T he determination of certain pelvic diameters and tlie considera- 
tion of pelvic morpliology is definitely useful in estimating pelvic 
capacity in its relation to childbirth. Iji the living indi\'idual this in- 
formation can be readily secured roentgenologieally and views made 
from the superior and from the lateral aspects of the pelvis will en- 
able the observer to study pelvic morphology readily and to determine 
with essential accuracy the important linear measurements. 

There are three portions of the pelvis which are important in such a 
pelvimetric survey; these are the pelvic inlet, the midpelvie plane and 
the pelvic outlet. It has been loiown for a long time that any or all of 
these portions of the bony pelvis may show a relative diminution in 
area, but only until comparatively recently has emphasis been made 
upon the importance of midplane contraction in its relation to laboi*. 
Hanson’s paper’ on the transver.sely contracted midpelvis, published 
in 1936, is an important landmark. 

For the purpo.se of the piusenl discu.ssion the important pelvic di- 
ameters may be reviewed, as follows (see Figs. 1 and 2) ; 

PELVIC INLET Anteropo.stcrior, tran.'^veise, posterior .sagittal 

MIPPLANE Anteropo.sterior, transverse, po.sterior sagittal 

OUTLET , "Wide.st tran.sverse diameter, bituberalt 

Some idea of the average ranges for these diameters may be gained 
from the accompanying table, in which the findings of 500 women have 
been summarized.- 


Average Diajieteu Range in .500 Pelves 


INLET 

Anteroposterior 
Transver.«e 
Posterior sagittal 
MIDPLANE 

Anteroposterior 
Transverse 
•Po.sterior sagittal 
OUTLET 

Widest transverse 


POLIC 

not 

’ELLIC 

SIE.SATIP 

ELLIC 

DKArllYPELLlC 

12.0 

to 

13.0 

11.5 

to 

12.25 

10,5 

to 

11.5 

11.0 

to 

32.25 

12,0 

to 

32.75 

12.25 

to 

13.25 

4.3 

to 

5.5 

4.25 

to 

5.0 

4.0 

to 

4.5 

12.0 

to 

13.0 

1 1.75 

to 

13.0 

11.5 

to 

12.75 

9.25 

to 

10.25 

10.0 

to 

10.75 

10.0 

to 

11.0 

4.75 

to 

5.5 

4.5 

to 

3.3 

4.5 

to 

5.5 

11.3 



11.9 



12.0 

- 



•This studv wa.s made pos.sible through grants from the Clinical Ke.‘'earch and 
Teaching PTin'ds of the V'ale Universit.v School of Medicine, 
tWe mea.sure the bituberal manually. 
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Pis'. 1. — The pelvis seen from above. A, Anteroposterior diameter of inlet ; B, 
transverse diameter of inlet; C, posterior sagittal diameter of inlet; D, interspinous 
or transverse diameter of midplane ; E, widest transverse diameter of outlet. 



Fig. 2. — Lateral aspect of pelvis. A, Anteroposterior diameter of inlet ; B, pos- 
terior sagittal diameter of inlet ; C, anteroposterior diameter of midplane, D, posterior 
sagittal diameter of midplane. 
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According to the classification which wc Jiave found the most useful, 
these ranges are divided according to the following pelvic types: Doli- 
chopellic, mesatipellic and brachypellic. The incidence of these pelvic 
types in a larger group (1,100 women) consecutively studied ivas 19, 46 
and 32 per cent, respeetiveliL 

The present paper is concerned Avilh the relatiA^e shortcninc of Iavo 
midplane dimensions, the intei’spinous or transA'’erse diameter and the 
anterojiosterior diameter. Our interest in this relative shorteniiiff arises 
from the fact that, in our experience, dystocia at the pelvic midplane 
resulting from the shortening of these diameters is not uncommon and, 
Aidien such shortening is present, a knoAvledgc of its degree is of con- 
siderable prognostic value. l^Hien midplane contraction exists and the 
pelvic inlet diameters remain AAuthin aA^erage limits, the fetal head usu- 
ally shoAA^s good engagement, labor proceeds in a natural manner but 
becomes difficult as the head attempts to jiass the midpelvic plane. It is 
at this level of the pelvis, rather than at a loAA^er point, as Hanson has 
pointed out, that the greatest difficulty in midforceps deliA'^erj'' is usu- 
ally encountered. 

In the present series of patients shoAving midplane contraction our 
particular interest has been in the incidence of operative delivery. It 
is proper, therefore, that AA^e should consider the meaning of that term as 
here used. These Avomen, 153 in number, Avere delivered upon the AA'ard 
service of the hospital. The series represents deliA^ery at term of 194 
pregnancies — 153 first and 41 subsequent p]’e.gnancies. The operatiA’^e 
deliveries represent midforeeps, Ioav forceps and cesarean sections. In 
each case where operative interA’-ention aa^os used, a definite indication 
Avas present. In other AAmrds, no “prophjdactic” or “elective” forceps 
AA^ere performed. In the veiy feAv breeeli cases aaOucIi occurred, extrac- 
tion Avas counted as spontaneous birth unless the forceps Avere also 
used in the delh'^ery of the aftercoming head. 

In the present study avc have chosen to regal’d a midplane transA’crsc 
diameter of 10.0 cm. as the loAA'cr limit of nox’mal and liaA'c, therefore, 
chosen for this study 153 Avomen Avhose pelves .shoAi^ed midplane trans- 
verse diameters less than this figure. In this group the distribution of 
pehue types Avas as folloAVS : 


Dolichopellic 

Mesatipellic 

Brachypellic 

PlatjT)ellic 


■12.4 % 
41.1 % 
15.0 % 
0.65% 


The high incidence of the first tAA^o types is to be expected, for rel- 
ative narrOAAung of the pelvic sidcAA^alls is characteristic of these types. 
For purposes of analysi.s, we have divided the .series into Uvo groups: 
Group A, in Avhich the range of the midplanc ti’an.sverse diameter Avas 
9 9 cm to 9.6 cm. (65 instances) ; and Group B 9.5 cm. to S.4 cm. (88 
instances). When we consider that in the former group the operative 
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incidence nt delivery was 37.1 per cent and in the latter it was 57.6 
per cent, the reason for such divison becomes obvious. 

Some of the pelves in this series also showed diminution at the pelvic 
inlet; in other words, were “small” pelves according to a criterion^ 
previously set down, which is : 

Dolicliopellic type showing an inlet anteroposterior of less than 12.0 cm. 

Mesatipellic type shonang an inlet anteroposterior of less than 11.5 cm. 

Brachypellic tj^pe sliowing an inlet anteroposterior of less than 10.5 cm. 

Of the 153 women, 36 jiossessed pelves which were accordingly “small,” 
and these were distributed according to type: 

Dolicliopellic 7 

Mesatipellic 24 

Brachypellic 5 

In all instances the contraction at the inlet was not enough to pre- 
vent tlie head from descending to the midjilane during labor. The 
incidence of all operative procedures was 50 per cent and it may be that 
the influence of the inlet contraction, in addition to that of the mid- 
plane, shared the responsibility for such interference. 

In discussing midplane pelvic contraction, both transverse and antero- 
posterior diameters must be considered. When both are relatively 
shortened, it seems apparent that dy.stoeia must be considered as likely 
to occur. A luiowledge of the average dimensions of the midplane an- 
teroposterior diameter is, therefore, also of importance. In the pre- 
vious study of 500 women, as shown in the table, these are as follows : 

Dolicliopellic anteroposterior midplane 12.0 to 13.0 cm. 

Mesatipellic anteroposterior midplane 11.75 to 13.0 cm. 

Brachj'pellic anteroposterior midplanc 11.5 to 12.75 cm. 

In the present series of 153 primiparous women, 75 showed that, in 
addition to midplane transverse contraction, anteroposterior .shortening 
was also present. These were distributed according to iielvie type as 
follows : 


Dolicliopellic type 

27 

Mesatipellic tjTpe 

30 

Brachypellic tj^ie 

12 


The operative incidence in both A and B groups was 54.6 per cent, 
but, if Ave consider those p elites falling in Group B (transv^eise diameter 
9.5 cm. or less), tlie operattye interference rose to 65.0 per cent. In 
other Avords, definite transvei'se shortening plus anteroposterior shorten- 
ing at this plane markedly increases the incidence of operative inter- 
A^ention. This high incidence is in contrast to 73 pelves (A’^ertex 
presentation) in Avhich the transA^erse midplane contraction AA^as not 
accompanied AAuth anteroposterior shortening. Here the operatiA^e in- 
cidence AA^as 41.3 per cent for the AAdiole group, and for Group B, 45.2 
per cent. 

Thirty-tAvo of the 153 Avomen Avere subsequenth' delivered on our 
Avards of their second pregnancies, eight of their third eliild and one 
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of her third and fourtli. Sixteen of tlie.se women who were delivered 
spontaneously of their first infants were also delivered .spontaneously 
in subsequent pregnancies. In the remaining 16 women in whom 
the first pregnancy was ended by operative intervention, 9 were sub- 
sequently delivered spontaneously. The remaining 7 were delivered 
in the second labor by operative means, but in each instance the mid- 
plane transverse was 9.2 cm. or le.ss and in 4 there was pre.sent, in ad- 
dition, definite anteroposterior .shortening. Six of these women had 
pelves which were of the dolichopellie type. In the 9 eases delivered 
by operative means in the first labor but later .spontaneously, all but two 
showed transverse midplane diameters g-reater than 9.2 cm. and mid- 
plane anteroposterior shortening was pre.sent in but four, and in these 
only to a slight degi'ee. There was one dolichopellie pelvis in this group. 


Summary of the Study 
Number of pelves studied 153 

Number of labors 153 finst, 32 second, 8 third, 1 fourth 

Pelves .showing midplane transverse le.ss than 10.0 cm. 

Pelves showing midplane tran.sver.se 9.9 to 9.6 cm.. 

( Group A) 

Pelves showing midplane tran.sver.se 9.5 to 8.4 cm. 

(Group B) 

Group A operative incidence 37.1% 


153 instances 
65 instances 

88 in.stances 


Group B operative incidence 57.6% 


Loav forceps 
i\ridforeep.s 
Low forceps 
i^Iidf creeps 


16 times 
7 times 
28 times 
18 times 


Ce.sarean .section 3 times 

Pelves showing relative midplane transverse shortening plus inlet an- 
teropo.sterior .shortening 36 in.stances 

Operative incidence in this group 50.0%' 

Pelves .showing midjilane tran.svcr.se .shortening but no other .shortening . 

73 in.stances 

Operative incidence 41.3% (Group B alone 45.2%) 

Pelves .showing midplane transveisc .shortening plu.s midplane anteio- 


posterior shortening 
Operative .incidence 

Group A — 32 eases 
Low forceps 
IMidforceps 


8 

5 


75 in.stances 
54.6% (Group B alone 65.0%) 

Group B — 43 case.s 

IjOw forceps 15 

i^lidforceps 10 

Ce.sarean .section 3 


In summarizing this experience we wish to ob.serve that inidplanc 
pelvic contraction, as indicated by .shortening of the transveise diametei 
combined or not with shortening of the midplane anteropo.steii 
Imeter, is definitely associated with increased operative inteirention 
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during labor. WJien tlie inidplane transverse diameter is 9.5 cm. or less 
and the otlier diameters remain in average limits, according to this 
study the incidence of intervention was 45.2 per cent. AVlien inidplane 
anteroposterior shortening Avas also jiresent, operative incidence was 
65.0 per cent. In subsequent deliverie.s, midplane transverse shortening 
of 9.2 cm. or less with and without accompanying anteroposterior 
sliortening also carries a high incidence of operative necessity. In the 
])atients in this series Avho were not delivered by operative means, the 
incidence of prolonged labor in botli fij’st and second stages ivas of 
frequent occurrence. 

]\Iany obstetricians Avill agree that in certain instances elective 
cesarean section is to be iireferred to the difficult midforceiis operation 
with its frequent attendant severe trauma to both mother and child. 
It is hoped that hy such studies as this, a clearer evaluation of midplane 
contraction may be secured, so that the conduct of labor may be based 
less on rule of thumb methods and more on those Avhich offer factual 
knowledge. 

In conclusion Ave Avish to emphasize that, although the knoAAdedge of 
essentially exact pelvic measurements should ncA’er replace sound 
clinical judgment, Avhich obviously includes the CA-aluation of the size of 
the child, character of the labor, etc., the intelligent consideration of 
such knowledge should form an important aspect of .scientific obstetrics. 
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A STUDY OF THE ENDOMETRIAL PATTERN BEFORE AND 
AFTER TREATMENT FOR AMENORRHEA 

AVilliam Bickers, M.D., Richmoxd, A^a. 

^ KSSATION of the menses cliiving the i-epi'odnctivo years in tlie uh- 
•Stnce of piegnaiie.y, castration, iiyslereetomy or a masculinizing 
tumor is a serious and common g 3 '-neeologic complaint. Diligent study 
and intensive Iherapj’’ are often necessary if the I’eproduetive life of the 
woman is to he salvaged. This report records Ihe observations made 
upon 9 women whose chief complaint was secondary amcnorihea. The 
term, secondary amenorrhea, as used in this ])aiu‘r means a cessation 
of the menses for a period of 5 months or more. A much larger num- 
ber could be reported if the ca.ses of 2, 3 and 4 months' amenorrhea 
were included but hei'C the effects of therapy are more difficult to evalu- 
ate because of the probability of .spontaneous menstruation. 

Sex physiology has for its ultimate purpo.se the procreation of the 
siiecies. The complex pituitary-ovarian-endomotrial system, of which 
menstruation is but the terminal event, has for its purpose the cyclic 
maturation of a potentiallj- fertile o\uim and the jireparation of tlie 
endometrium for nidation (Fig. 1). It is believed by many that men- 
struation per se serves no useful plij-siologic function. The presence or 
absence of ovulation is therefore all important ])hysiologically. Accord- 
ingly, the 9 amenorrheie patients under consideration here have been 
divided into 2 groups on the ba.sis of their microscopic endometrial pal- 
tenis. This provides the best means for determining the presence or 
absence of ovulation. The finding of a per.sistcnt proIiferali\'e phase 
endometrium at .succe.s.sivc weekly biopsies indicates a failure of ovula- 
tion and therefore a serious pituitary-ovarian defect.’ The finding of a 
persistent secretory endometrium at succe.ssive biopsies suggests the in- 
fluence of a persistent corpus luleum,* Differentiation of the amenor- 
rheie patients into those with proliferative and those with seeretoiy 
phase endometriums is essential to cori'eet therapy as ivill be evident 
later in this paper. Repealed endometrial biopsies at weekly inteiwals 
are neee.ssaiy to e.stablish the endometrial type. No patient was included 
in this group unless at least three biopsies taken at approximately 
weekly’’ intervals Averc available lor study. 


Amenorrhea Associated With Proliferati've Phase Endometrium 

Seven of these 9 patients had a persistent jiroliferative j)hase (anovu- 
latorv) endometrium. These endometriums varied from a voiy atrophic 
type Avith scarcely any glandular structuj-c (Case 1— Fig. 2), to a 
marked hyiierplasia such as that shown in Case 7 (Fig, 2). Examma- 
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tion of the endometriums from these 7 amcnoiTheic patients shows a 
wide variation of endometrial pattern in this type of amenorrhea. 
(Fig. 2.) Tile pattern in any one case, however, is extremely constant. 
When weekly biopsies were taken on these patients, it was found that 
there was an amazing persistence of the endometrial pattern in each 
individual patient. For this reason only one pliotomicrograph from 
each patient is sliown, this being the biopsy taken just before liegin- 
ning treatment. In each case this third biopsj’- was identical witJi tlie 
previous two on that jiatient. 



Fig. 1. — Under stimulation of the gonadotropic hormone fi’om the anterior pituitary 
the Uraaflan follicle is stimulated to grow and after about two weeks of growth it 
ruptures extruding the ovum. Estrogen produced by the growing follicle shows the 
growth or proliferative phase in the endometrium. Under influence of the corpus 
luteum, the secretory phase of the endometrium is produced witli its fuzzy, saw- 
toothed glands. Sudden atrophy of the corpus luteum about the 2Gth day of the cycle 
brings about a sudden estrogen-progesterone withdrawal which provides the bleeding 
stimulus to the spiral end-arteries of the endometrium. 


The pathologic physiologj’- involved in anovular amenorrhea is fairly 
well understood. It is thought to be the result of a pituitarj-- ovarian 
failure, primaiy or secondary to some .systemic disease. Due to in- 
sufficient gonadotropic stimulation from the anterior pituitary or to 
refractivity of the ovary, a Graafian follicle fails to mature and there is 
no ovulation.^ No rise and fall in the estrogen level occurs as one finds 
in the normal cycle; there is no progesterone and so the normal estrogen- 
progesterone withdrawal from the involuting corpus luteum is absent. 
(Fig. 1.) Thus, the usual stimulus to the spiral end-arteries of the 
endometrium is absent and no bleeding occurs. The persistent, un- 
changing pattern of the endometrium week after week indicates a fixa- 
tion of the hormone level. Since bleeding. usually follows .sudden estro- 
gen or progesterone withdrawal, the normal stimulus to menstruation is 
lacking. 
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Before Treatment 


Case 1. 


After Treatment 


1 

) 

i 



Case 2. 


Fig'. 2. — Ameuon-ltea with proUferutivc phase endometrium. 

Case 1, — First endometrium after 3 years’ amenorrhea, marked atropliy <>f Ijotli 
the stroma and glandular structure. No change follo'vvcd treatment. No men.stnia- 
tion. Patient’s age, 19. 

Case 2. — First endometrium taken from a patient, aged 26, after II month.s' 
amenorrhea. Note the atrophy of tlie glandular structure but fairly good stroma. 
Second biopsy taken at onset of bleeding episode 4 days after completing flr.st course 
of treatment. No bleeding follo'wed .second course of treatment and no menses oc- 
curred aftervN’ard. 



BICKERS: EKDOJIETRIAL PATTERN IN AMENORRHEA 


61 


. Treaiment . — Since iJie normal stimulus to uterine bleeding is the sud- 
den witlidraival of estrogen -progesterone from a higher level to a lower 
one (Fig. 1), an attempt ivas made to simulate this normal pln^siology 
and thus induce uterine lileediug.^-^After the patients had been ade- 
quately studied by successive bioiisies, they were given stilbestrol 5.0 
mg. daily at bedtime for 10 nights. On the last 5 days of the stilbestrol 
therapy, it was supplemented l)}^ proge.sterone 5.0 mg. daily intramuscu- 
larly.-’ Following this intensive lO-da^' therapy, uterine bleeding oc- 
curred in 6 of the 7 patients within 4 days. The average duration of 
the induced menstruation was 3.5 days. One patient (Case 1), who 
had such marked atrophy of the endometrium, failed to menstruate. In 
the 6 successful patients, the 10-day course of treatment was repeated 
on the fifteenth day from the first day of the induced bleeding. Stil- 
bestrol 5.0 mg. was given for 10 days supplemented by progesterone 
5.0 mg. on the last 5 days of the lO-da}' treatment. In other words, 
the treatment was given from the fifteenth to the twenty-fifth day of 
the induced cycle. Five of the 6 jiatients liad another episode of uterine 
bleeding within 15 days after completing tlie second coui-se of therapy. 
No further treatment was given. Of the 5 patients in whom a second 
bleeding phase ivas induced, all continued to men.struate at fairly regu- 
lar intervals for periods of 7, 3, 12, 9 and 12 months respectively with- 
out further treatment. Of the.se, 2'lapsed into their original amenor- 
rheic state when treatment .stopped, but only after 3 and 9 montlis 
of spontaneous menstruation re.spectively. 

An endometrial biopsy was taken at the onset of tlie fir.^t induced 
menstruation in the 6 patients. Photomicrographs of tliese endometri- 
ums can be seen in Fig. 2 opposite the endometriums from the same jia- 
tients prior to treatment. It will be noted that in no case was there a 
marked alteration in the endometrial pattern as a result of treatment. 
This lends further evidence to the belief that menstruation is a spiral 
end-artery phenomenon induced by estrogen-progesterone withdrawal 
having little relation to tlie endometrial pattern. 

Case 1. — Virgin, aged 19, had 3 scanty menses at the age of 16, 
amenorrhea for 3 years. She had an infantile uterus with marked 
atrophy of the endometrium. (Fig. 2.) No bleeding followed the 
course of treatment described above. Patient has been followed for 
2 years and no menstruation has occurred. This amenorrhea may be 
the result of an endometrial defect not related to any endocrinopa- 
thology. 

Case 2. — ^iM. L., aged 26, menses always regular, menarche at 17. 
Amenorrhea of 11 months when first seen. Endometrium moderateh^ 
atrophic. Stilbe.strol-progesterone treatment was followed by scanty 
menstruation on the fourth day. Second course of treatment followed 
by no bleeding episode. No menses since. (Pig. 2.) 
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Before Treatment ■ 


Case 3. 


After Treat r>mrif 



Case 4. 


Figr. 2 . — Amenorrhea with vroiiferativc phase endometrium. 

Case 3. — First endometrium taken on patient, aged 22, after 5 months of amenor- 
rliea which began suddenly. Menstrual cycle had previously been regular. Second 
endometrium on this patient at onset of bleeding epi.sode 4 days after completing flr.Ht 
course of treatment. Cyclic menstiaiation recurred for 7 montlis and stopped. 

Case 4. — First endometrium taken on a patient, aged 33, whose amenorrhea dated 
from a difHcuIt deliveiT complicated by hemorrhage 18 months previously. Second 
endometrium taken just before bleeding episode following treatment, note that de- 
spite the induction of bleeding, there is no demonstrable change in the endometrium. 
Two monOis of treatment was followed by cyclic menstruation for 3 months at which 
time the patient could no longer be traced. 
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Case 3. — A. Q., aged 22, niilligvavida, married, 3 years’ sterility, 
menses fairly regular until last year, amenorrhea 5 months, persistent 
proliferative endometrium. Treatment was followed in 4 days by nor- 
mal 6-day flow. Second course of treatment followed liy normal flow 
and fairly regular menses persisted for 7 monllis without treatment and 
then stopped. (Fig. 2.) 

Case 4. — R. L., aged 33, para i, amenorrhea since delivery of still- 
born fetus as result of placenta previa IS months previoush^ First 
and second course of treatment follmved by normal menstruation which 
persisted for a period of 3 monllis at whicli time tlie patient disap- 
peared. (Fig. 2.) 

Case 5. — C., aged 29, menses always irregular, menarche at 16, 
amenorrhea since spontaneous abortion with hemorrhage 7 months pre- 
viously. Normal menstruation followed treatment and a cycle of 35 to 
45 days has persisted for 1 year. (Fig. 2). 

Case 6. — R. M., aged 23, normal menarche and normal menstrual 
c^mle until 5 months previousl}’. Menses stopped suddenly, amenorrhea 
since that time, persistent proliferative endometrium. Normal cyclic 
menstruation established following treatment described above and this 
persisted for 9 months Avithout treatment (Fig. 2), at Avhieh time she 
lapsed into her amenorrheie state. 

CxVSE 7. — ^L. S., aged 21, virgin, menses always irregular, amenorrhea 
for 5 months, persistent proliferatiA^e endometrium, polypoid. Normal 
cyclic menstruation has persisted for 1 year since treatment. (Pig. 2.) 

Amenorrhea With Secretory Phase Endometrium 

Tavo of the 9 amenorrheie patients here considered Avere found to 
have persistent seeretoiy phase endometriums. (Fig. 3.) The presence 
of a secretory endometrium indicates a persistent corpus luteum. It 
has been shoAvn by Corner and others that menstruation in the monkey 
may be delayed for long periods of time by the administration of large 
doses of progesterone. The presence of a persistent corpus luteum 
maintains the progesterone and estrogren level at a fixed point. Since 
no atrophy of the corpus luteum occurs, there is no estrogen-proges- 
terone withdraAval and the normal stimulus to uterine bleeding is ab- 
sent. This etiologic factor as a cause of amenorrhea is rarely diagnosed 
and these patients maj’- go for many j’-ears sterile and AAuthout' the 
psychic benefit of periodic menstruation. 

Case S. — D. M., aged 27, iiulligravida, menarche age 12, normal 28- 
day cycle until 14 months prcAuously. Patient had her last menstrual 
period November, 1941. In January, she consulted an obstetrician aa’-Iio 
gave her prenatal care until April, 1942. At this time it Avas discoA'^ered 
that she Avas not pregnant and Amrious types of chorionic gonadotropins 
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Before Treatment 


Case 5- 


After Treatment 
. r 



Case C. 

Fig. 2 . — Avienorrltca with itrolif era five phmsc curlnmctrutm. 

Ca.se .5. — Fir.st endometrium taken on j)atient, aged 2S, -wlioae amenorrhea dateii 
from an abortion with profu.se hemorrhage 7 nionth.s ijreviou.sly. Normal proliferative 
pha.se endometrium. Following two cour.se.s of treatment, tlie endometrium .“how.s 
.some evidence of e.strogen .stimulation hut no proge.stin iniluence, JJe.spite Jitth- 
change in the endometrium, the patient had .spontanoou.s hut irregular mense.s which 
per.slsted for over a year after treatment. 

Case 6. — First endometrium shows early cystic endometrium of a i)er.‘-istent jiro- 
liferative phase. Taken on patient, aged 23, after a montlis’ amenorrhea whicli oc- 
curred suddenly in what had previou.sly been a regular c.vcle. -Second endometrlu/n 
shows no evidence of stimulation but mensttuation followed treatment and ha.s re- 
curred at intervals of 28 to 30 days for 9 months. 
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were administered irregularly for a period of 6 months. She was seen 
in January, 1943, with no complaint other than amenorrhea of 14 
months’ duration. Endometrial hiops}’’ showed persistent secretorj’ 
phase. There was no pelvic pathology and the ovaries were normal to 
palpation. Despite a negative pelvis, the diagnosis of persistent corpus 
luteum was made and a laparotomj^ performed. At the operating table 
the ovaries were smooth and normal size, no follicle cysts. Incision 
deep into the right ovary exposed a healthy, glistening, yellow corpus 
luteum approximately 1 cm. in diameter. It was excised and men- 
struation followed on the second day and I’ecurred at 27- to 31-day 
intervals until the patient became pregnant in August, 1943, after 6 
years’ sterility. (Fig. 3.) 


Before Treatment After Treatment 



Pig:. 2. — AmenoiThea loith jjroliferative phase endometrium. 

Case 7. — First endometrium taken on patient, aged 21. menses always had been 
irregular but amenorrhea at the time of biopsy had persisted for 5 months. Poly- 
poid proliferative phase endometrium. Following treatment the endometrium shows 
a cystic hyperplasia. Menstruation began the first 5 days after completing treat- 
ment and has recurred cyclically for over 1 year. 

Case 9. — Y. C., aged 25, married 2 years with no pregnancies, came 
under treatment for sterility in September, 1942. Menstrual history 
alwa 3 "s normal. Complete sterility studj^ revealed anovulatory ei^clic 
bleeding as the onty sterility factor. No treatment was given but the 
patient failed to menstruate at the appointed time in December, 1942. 
She was examined bj"^ this author and thought to be pregnant. No sjunp- 
toms of pregnanc.y and no weight gain prompted a re-examination in 
Febniary, 1943. The uterus had not enlarged but the Friedm.an test 
was positive. The patient ivas followed for 2 more months during which 
time her amenorrhea persisted and the uterus did not enlarge. At this 
time, a soft, dougln- mass in the region of the left ovarj^ estimated to 
])e 9 cm. in diameter could be palpated. Eepeated endometrial biopsies 
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Before Treatment 


Case 8. 



Case 9. 

Fig. 3. — Amenoi'rUca with secretory phase cmJomeirmm. 

Case 8. — Patient, aged 27, menses always regular until onset of amcnorrliea 14 
months previously. Repeated endometrial biopsies showed a persistent secretory 
phase such as that seen in the first photomicrograph. This was taken in the ninth 
2 nonth of amenorrlica, many different types of enOocrino therapy had been used 
without success. Following removal of a persistent corpus luteum from the right 
ovary, menstruation occurred on tlic .second postoperative day. Menstruation re- 
curred at'reguiar intervais and tiie next biop.sy taken .at the onset of tiie patient’s 
third bleeding episode is siiown. 

Case 9. — Patient, aged 25, deveioped an amenorrhea of .5 montli.s' duration, while 
under treatment for sterility. Friedman test was i)ositive but patient was not 
pregnant. Reiieated endometi-ial biopsies showed a persistent proliferative phase 
until onset of tlic amenoi'rliea wiien tiie endometrium {ussuniod tiie pattern seen in 
the first photomicrograpl). This was taken in the fourtli montli of amenorrhea. A 
corpus luteum cyst of tlic left ovary measuring C cm. in diameter was removed, 
menstruation followed in 3 days. The sccretoi-y endometrium seen in the first pic- 
ture reverted to a normal proliferative one on the fourteenth postoperative day. 
Normal cyclic menstruation has persisted since that time. Tiie absence of pregnancy 
was confirmed by curettage at the time of operation and no chorionic villi were 
found. 
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at this time revealed a persistent secretory phase endometrium. The 
patient was operated npon bj’’ the author in ]\Iay, 1943. A corpus 
luteum cyst of tlie left ovary about 6 cm. in diameter was removed. 
Thorough curettage revealed no chorionic villi. (Fig. 3.) The patient 
menstruated on the third postoperative day and a normal cyclic men- 
struation has occurred since that time. 

Summary 

A comprehensive study on 9 patients with a liisloiy of amenorrhea 
persisting for 5 months or more is presented. Endometrial biopsies 
taken at weekly intervals made it iio-ssilile to divide these patients into 
2 classes as folloAvs: 

1. Amdiorrlica With Persistent Prolifcraiivr Phase Endomciriwn . — 
Patients with this type of amenorrhea arc usually true endocrine prob- 
lems, their pathologic physiologj'- being a pituitaiy-ovarian failure with 
absence of ovulation. The proliferative endometriums vary from the 
atrophic proliferative type to that of c.ystic hyjici'Tilasia. The endo- 
metrial pattern for each individual patient remains amazingly constant. 
This suggests that the estrogen level in these individuals is a fixed one 
and in the absence of any cyclic variation of this hormone level, the 
spiral end-arteries of the endometrium arc denied tlieir noimial stimu- 
lus for bleeding. It is the estrogen-progesterone withdrawal which 
provides the end-artery stimulus in the normal woman. Satisfactory 
treatment for this type of amenorrhea is available in tlie form of stil- 
bestrol 5.0 mg. daily for tO days supplemented during the last 5 days 
with progesterone 5.0 mg. Uterine bleeding follows in 3 to 4 days 
in most eases and the coui-se of treatment is repeated on the fifteenth 
to tAventy-fifth day of tliis artificial! }’■ induced cycle. Immediate results 
Avere good in that 6 of 7 patients menstruated immediateh'- folloAving 
treatment and 5 of them continued to menstruate Avithout treatment for 
variable periods of time. An interesting oliserAmtion is that despite 
the induction of bleeding, there occurred little change in the endo- 
metrial pattern folloAving treatment. Comparison of the photomicro- 
graphs in Fig. 2 sIioaa^s little difference before treatment and after men- 
struation had been induced. 

2. Amenorrhea With Persistent Secretory Phase Endometrium. — A 
tylie of amenorrhea rarelj^ diagnosed is that caused by a persistent 
corpus luteum. Taa^ patients are reported AAuth long periods of amenor- 
rliea and on Avliom persistent secretory endometriums Avere obtained. 
Both patients AA^ere originallj’- diagnosed as pregnant and, indeed, one 
Avas found to haA’^e a positive Friedman test. Botli resumed normal 
menstrual cycles after excision of a small corpus luteum in the right 
ovary of one, and the removal of a corpus luteum cyst in the left ovary 
of the other after 14 and 6 months’ amenorrhea respectively. Un- 
doubtedly, there arc some cases in AAdiieh a persistent corpus luteum un- 
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dergoes atrophy spontaneously Avitli re-establishment of the normal 
cycle. However, those patients with persistent amenorrhea in whom re- 
peated secretory phase endometriums are obtained, a diagnosis of per- 
sistent corpus luteum or corpus luteum cyst can he made and the 
treatment is excision of the corpus luteum. 
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GENITAL TUBERCULOSIS IN THE FEMALE 


R. L. Haas, M.D., Ann Arbor, Mich. 

(From the Department of Obstetrics and Gynecology, University of 
' Michigan Hospital) 

T he low incidence of genital tuberculosis in the female seldom per- 
mits the accumulation of cases in number sufficient to be of signifi- 
cant statistical importance. Only bj’- the continued reporting of smaller 
series can an adequate literature be built up, and to tliis end the pres- 
ent report is made. Recent articles”'”’ tend to give the impression 
that tlie disease commonly involves only one or tAvo of tlie pelvic struc- 
tures. This trend is undesirable, since it lias been our experience that 
the disease is usually Avidespread, and therefore not readily amenable 
to limited therapeutic measures. 

Material 

Sixty-tAA’o cases seen betAveen January, 1920, and July, 1941 form the 
basis for this report. In every instance the diagnosis' A\ms confirmed bj’’ 
histologic examination, a criterion of selection by Avhieh unproA^ed cases 
are excluded. 

The patients ranged in age from 15 to 61, the aA^erage being 30 yeai’s. 
Sixty per cent Avere betAveen 20 and 40 AAdien admitted. 

The complaints AA’hich brought these patients to the hospital are 
recorded in Table I. It is evident that none is characteristic of the 
pelvic disea.se. 

Table I. Adshttance CoitPLAiNT 


COMPLAINT 

NUMBER or PATIENTS 

PERCENTAGE 

Abdominal pain 

22 

35.4 

Sinuses or fistulas 

10 

16.0 

A^aginal bleeding 

7 

11.3 

Back pain 

7 

11.3 

No complaints 

3 

4.8 

Ascites 

2 

3.2 

Abdominal tumor 

2 

3.2 

Amenorrhea 

2 

3.2 

Other 

2 

3.2 

Pruritus vulvae 

1 

1.6 

Urinary symptoms 

1 

1.6 

Sterility 

1 

1.6 

Dysmenorrhea 

1 

1.6 

No statement 

1 

1.6 


62 

99.6 


Abdominal pain had led to operative intervention in 12 patients prior 
to their first admittance to the UniA’^ersity of Michigan Hospital. 

Since the endometrium and ovaries are commonly iuA’olved — as Avill 
be shoAvn later — some change in the menses might be expected. This 
Avas the case in 58.1 per cent of the patients in this series (Table II). 

While these menstrual changes cannot be considered characteristic, 
it is of interest to point out that hypermenorrhea and irregularity of 
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Iable II. AIenstrual AhnoumatjItiks 


TYPE 

Irregularity 
Hypermenorrhea 
Amenorrhea 
Polymenorrliea 
Oligomenorrhea 
Postmenopausal bleeding 
No change 
No information 


NUMBER OF patients 

w 

UJ 

6 

(i 

2 

1 

W 


PERfJENTAGE 
. 25.8 
20.9 
9.7 
9.7 
3.2 
1.6 
30.6 
n.3 


the menses oecuiTed niuch more commonly tlmn did amenorrhea, which 
so Irequentiy lias been stressed in connection with pelvic tnbercnlosis. 

a ?le 111 sliows the correlation between ovarian and extragenital tu- 
liei'cuiosis in our amenorrheic patients. 


I ABLE III. EeEATIONSHIP OF OvARIAN AND EXTRAGENITAE TUBERCUI/O.SIS TO 

Amenorrhea 


CASE 

NUMBER 

AGE 

OVARIAN 

TUBERCUEOSIS 

EXTRAGENITAE 

'J'VDEncVWSJB 

1 

28 

0 

Generalized 

2 

19 

0 

Generalized 

3 

20 

0 

? pulnionarv 

4 

22 


? pulmonary 

0 

17 

+ 

None 

G ■ 

J9 

?• 

Pulmonary 


•Ovaries not examined. 


It was surprising to note tliat tuberculosis was present in the ovaries 
of only one of the four patients in whom the ovaries were examined, and 
conversely, extragenital tuberculosis was extensive in two of these pa- 
tients and was probably present in another. One might suspect that 
the amenorrhea depended more on the characler of extragenital tu- 
berculosis than on ovarian involvement. If this supposition were true, 
a poorer prognosis might be expected in those patients with amenorrhea. 
However, in our series the survival figures for the amenorrheic eases 
were practically the same as for the entire series. The long survival 
of two amenoiTheic patients in whom extra genital tuberculosis was 
absent or questionable (Cases 4 and 5) may have given an abnormally 
high survival for the group. 

Sterility . — The relation between pelvic tuberculosis and .sterility is^diffi- 
eult to evaluate. Infertility is said to occur in from 7 per cent to 85 per 
cent of these cases, being less common in those with mj'-ometrial in^■o^ve- 
ment and almost constant when the tubes are affected. Lahmann and 
Schwarta,^ considering all tiqies of genital tuberculosis give the in- 
cidence of .sterility as 26 per cent. In our .series there were 46 mar- 
ried patients in the childbearing age. Twenty of these had not been 
pregnant, making the incidence of “infertility” 43.5 per-i;ent. The 
word “infertility” is used advisedly .since no investigation was made 
as to other possible causes. 

Tuheretdosis Elsewhere in the Body.— It is of the utmost importance 
that tuberculous le.sions in other organs and .systems should be .sought and 
investigated as to extent and activity, since Petenson showed that these 
factor-s” play a vital role in determining the outcome of cases surgically 
treated. Concomitant fmlmonary involvement has been reported m from 
20 per cent (Lahmahti and Schwartz)® to 36 per cent etterdall). 
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In our series 48 per cent had other active foci in addition to the 
genital lesion. Table 4 shows the organs involved as determined by 
clinical or postmortem examination. 

Table IV. Active Extkapelwc Tuberculosis 


SITE 

NUMBER 01’ PATIENTS 

PERCENTAGE 

Lungs 

25 

40.3 

Abdominal organs 

10 

16.1 

Sinus tracts 

4 

6.4 

Abdominal Ijonpb nodes 

3 

4.S 

Bones and joints 

rt 

O 

4.S 

Trachea, larynx, bronchi 

2 

3.2 

Kidneys 

1 

1.6 

Bladder 

1 

1.6 

None found 

oo 

51.6 


It is probable tliat a more thorough search miglit raise the incidence 
in these sites. That we are, in recent years searching more carefully 
may be indicated by the fact that in the first half of the twenty-year 
period 42 per cent of the patients were found to have extragenital 
tuberculosis, while in tlie latter half of the period other foci were noted 
in 55 per cent. 

Analysis of Treatment 
Non-Operative Treatment : 

Eight patients in this series received nonoperative treatment. Pour 
of this group had far-advanced generalized tuberculosis, and operation 
was not considered advisable. Management in these cases was purel}’’ 
symptomatic and all died an average of 3.6 months after admittance. 

Three patients were treated by bed rest, adequate diet, ultraviolet 
light, etc., and 2 are alive and well after 10 and 9 years respeetivebL 
The third patient in this group died within 8 months after admittance. 

One patient with a tuberculous cervix refused treatment, but is alive 
and denies symptoms, except for amenorrhea, aCler 20 years. Siie is now 
40 years old. 

In these nonoperated eases, the diagnosis Avas confirmed by examina- 
tion of biopsy or autopsy material. 

Operative Treatment: 

Fifty-four patients Avere treated surgicallAq the abdominal cavity 
being opened in 49. The latter can be dmded into 3 groups for better 
comparison of end results AAuth respect to fistula formation and Avound 


infection : 

A. Complete peh’ic exenteration, AAutli total hysterectomj’' 

and bilateral salpingo-oophoreetomy. 13 cases. 

B. As in (A) except that the cervix AA’^as not removed. 13 cases. 

C. All otlier operations, including Amginal hysterectomy, 

remoA'al of cysts, posterior colpotomy, drainage of ab- 
scesses, etc. 23 cases. 


Table V sIioaa-s the relationship betAA'een the type of operation and 
the fi'equency of fistulas and Avound infections present at the time of 
discharge. 
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Tabi.k V. Rebatjoxship Between Tvpe or Operation and Woend 

Complications 



GROUP ,A 

GROUP B 

GROUP C 

iN umber of case.? 

33 

1 

13 

4 

23 

^ umber of vound infections or fistulas 

Percentage of case.? with wound infection 
or fi.stulas 

7.7 

30.7 

,30.4 


The hg-ui-es m Table V suggest that perhaps tissue which was not re- 
^oied at operation had something to do irith the wound complications, 
though the operation may have been incomplete for good technical 
reasons, 

T^ic total incidence of fistulas or ivound infection was 24 per cent. 
This is in marked contrast to the 54 per cent incidence among patients 
who had been operated on prior to admittance here, Greenberg^' re- 
ported that wound infection occurred in one-third of his 200 cases, and 
that fistulas resulted in 17 per cent of the drained cases, but in none of 
those closed without drainage. Lehmann and Schwartz state that 53,3 
per cent of their cases developed fistulas. It is interesting to note that 
we have had only two ivound complications since 1930, and none in the 
10 patients operated since 1936, although the number of cases has re- 
mained quite constant from year to year. 

Operative Morfaliiy: 

The primar}' operative mortality ivas 5.5 per cent, Jhvo patients 
died on the fourth postoperative day, one of pulmonarj' embolism, and 
the other of peritonitis and intestinal obstruction. A third patient died 
on the nineteenth day of generalized tuberculosis, 

Bisirihution of Pathology: 

The incidence of involvement of the various pelvic .structures among 
all the pathologic specimens examined is .shown in Table YJ. 

Table VL Dlstribution or Tuberculosi.s in Entire Svrtzs 


SITE 

NUJIBER or CA.SES 
showing INVOIATMENT 

PERfT,NTAGE 

Tubes 

44 

70,9 

Parametrium 

.39 

02.9 

Endometrium 

27 

4.3..S 

Ovaries 

J7 

27,4 

Cer%'ix 

7 

11.1 

Myometrium 

3 

4,8 

Yulva 

1 

1.6 

Vagina 

0 

0.0 


Since all the genital organs were not available for examination in 
every case, this table does not represent the true incidence of involve- 
ment. There were 13 operative and 5 autopsy ea.ses in which all the 
internal genitalia were removed and examined. The distribution of 
tuberculosis for this group is somewhat different, as shown in Table I'll. 

As would be expected, the incidence of involvement has risen in all the 
tissues in this group, but of special interc.st is the increased cerdx m- 
volvement. Our findings tend to bear out Jamesonis" .statement 
“ . there is no doubt that if the cervix were removed in every hysterec- 

tomv and .submitted to histological examination the incidence of 
tuberculosis would be greatly increa.sed . . . ' It js the practice of man. 
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Table VIT. Actual Distribution of Pelvic Tuberculosis 


ORGANS AND TIS.SUES 

NUMBER OF CA.SES 

PERUENTAGE 

Tubes 

17 

94.4 

Paraineti'iuni 

12 

66.6 

Enclonietriuni 

11 

61.1 

Ovaries 

7 

,38.8 

Cervix 

5 

27.7 

Atyometrium 

3 

16.6 


wlien removing- llie nlerus to leave liie cervix in situ unless it is 
obviously diseased. Tliere are times when it is unwise to subject the 
patient to tlie added risk and time required for complete hysterectomy. 
However, in view of Ihe frequenc.A'' of cervical involvement, it would 
appear advisalile to perform a total hysterectomy whenever possible. 

FoUoio Vp: 

All 62 patients in tliis series have been carefully followed. Seventeen 
(25.8 per cent) are dead after an average of 2.3 years. Five died of 
causes related to pelvic tuberculosis or its extension. The remaining 12 
died of causes other than pelvic, tlie most common being pulmonaiy and 
generalized tuberculosis. 

Forty-five patients (74.2 per cent) are alive, an average of 10.5 years 
after their original admittance. Over half of these (57.7 per cent) 
claim good health. Wound sinuses persist in only 2 patients. 

Discussion 

It is interesting to note that so few patients gave evidence of tuber- 
culosis elsewhere in the body. There are several possible explanations 
for this : 

A. Tuberculosis may have been present elsewhere, but not discovered. 

B. The portal of entry ma.v have been the genital tract, and spread 
elsewhere may not have occurred. It has been shown by Jame- 
son- and others, that in laboratory animals infection of the 
genitalia can be accomplished by thi.s route. Jameson also cites 
two human cases in Avhich the evidence strongly suggests that the 
infection was of the ascending type. 

C. The infection may have been hematogenous, and the genital organs 
the mo.st fertile field for its development, while the primary focus 
remained silent and undetected. 

This leads to consideration as to Avhether genital tuberculosis is 
primary or secondary. The literature contains many cases thought 
to represent pi-imary or secondary tuberculosis. Such reports may have 
some academic interest, but from a practical standpoint, it is the char- 
acter and extent of extragenital tubereulosi.s, and not merely its presence 
or absence which is important for proper management of the patient. 

Since the patients treated .surgically and those treated conservatively 
were not similar in respect to extent and severity of the disease, the 
better end results in the former gi’oup cannot be construed as an indica- 
tion that operative treatment is alwaj's preferable. The difficulty in 
establishing the diagnosis without operation continues to make evalua- 
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tioii of nonoperative treatment hazardous. However, it seems to be the 
general opinion^- «■ 13 ^hat a patient will do better if the diseased 

tissue is removed by radical operation. Fiirtiiermore, Jameson, in re- 
viewing the literature, found a composite salvage rate of 73 per cent for 
ladical operative procedures and 62 per cent for conservative opera- 
tions. The data in Table V definitely suggest that, at least from the 
standpoint of wound healing and fistulas, once the abdomen is opened, 
all the genital organs, including the cervix, should he removed if po.s- 
sible. Tissue conservation does not seem justified. 


Summary 

1. Data are presented on 62 eases of proved genital iiiborciilosis 
admitted to the University of Michigan Hospital during the last 20 
years, with follow-tip studies on all eases. 

2. There were no clinical signs or symptoms pathognomonic of 
pelvic tuberculosis. 

3. Sixty per cent of the patients ivere in the childbearing age. 

4. Forty-three and one-half per cent of the married patients had 
not conceived. 

5. One-half of the patients (51.6 per cent) revealed no evidence of 
active extragenital tuberculosis. 

, 6 . When operative treatment is indicated, all the genital organs in- 
cluding the cervix, should be removed if possible, even though the latter 
appears normal grossly. 

7. Wound complications (infection and fistulas) are much more com- 
mon after incomplete operations. 

8 . Seventy-four per cent of the patients in this series arc alive an 
average of 10.5 years after their first admittance. 

9. Fifty-four per cent of the survivors claim good health, with no un- 
toward sjnnptoms. 
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THE FREQUENCY OF ANOVULATORY MENSTRUATION AS 
DETERMINED BY ENDOMETRIAL BIOPSY 

Arthur B. Levan, and Paul B. Szanto, M.D. 

Kankakee, III. 

(From the KanTcaTcee State Hospital) 

C ORNER in 1927 was llie first to suggest that the anovulatoiy cycles 
which he liad observed in monkeys miglit occur in human beings.^ 
Earlier investigators had reported that anovulatoiy bleeding occurred 
in the monkey, but Corner was the first to have a controlled gi’oup of 
animals with menstrual histoi’ies. He found that out of tv'enty-seven 
cycles only seven were ovulatory.-’ ^ Later Hartman showed that an- 
ovulatory cycles could occur in monkeys at any time in the midst of a 
series of oinilatoiy cycles and Bartelmez,® in a review in 1937 cited 
seventeen satisfactory human cases in which menstruation had occurred 
at the expected time without either ovaiy containing a coi’pus luteum 
which could be ascribed to the immediately preceding cycle. The 
endometria, as Corner showed, were nonseeretory in type when an- 
ovulatory bleeding occurred, and Robertson, Maddux, and Allen® dem- 
onstrated that uterine bleeding occurred in castrated monke.ys follow- 
ing the withdz-awal of injections of female sex hormone. 

Anovulatory bleeding may be exj^ected to be most frequent at the 
menopause and at pubert}’-, when corpora lutea seldom occur and the 
Graafian follicles persist. These phenomena are correlated with the 
relative sterility of these periods.'^ The frequency of anovulatory men- 
struation has been variously estnnated. Mazer and Zisennan® reported 
that twentj’- out of forty-one sterile Avoinen showed anovulatory cycles, 
whereas Tietze® found that only 7 per cent of his sterility patients 
showed anovulatory endometria. Lass and his co-workers^° reported 
that in forty-seven lactating women Avith previousty regular menses, 
106 (55 per cent) of 194 cycles Avere anovulatory. Morton and Hayden 
found only 7 anovulatory cA^cles in 142 menstrual periods of thirtj’- 
three normal, regulai’, young Avomen.^^ 

In our AA'ork we desired to determine the frequency of anovulatory 
menstruation in a group of Avomen AAuth previously regular menstrual 
periods. For our patients Ave Avere able to secure 103 cooperative Avomen 
from among the female population of the Kankakee State Hospital. All 
of these AA'omen were psychiatric patients; aU had regular menstrual 
periods. Endometrial biopsies Avere taken in almost all cases tAventy 
days or more folloAAung the last menstrual period. In no case aa’Rs a 
biopsy taken AAdien the patient had been menstruating longer than fort.y- 


ICow on duty at the Brooke General Hospital, Fort Sam Houston, Texas. 
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ei^M horns. In a few i„.sl!ince.s we were eomiielled to take hiopsies 
earlier tlian twenty days after the preceding period. However, in fJiis 
alter group, w}icn tJic microscopic exawinalion of Ihc specimen revealed 
a noiiseeretoiy endometrium, it was discarded and the biopsy repealed 
at a later date in the same cycle, or in tiie next cycle. The biopsies were 
taken from as high in the uterus as po.ssible, two specimens being taken 
from tlie anterior wall, and two from the posterior wall as advised by 
Kotz and Parker,^"' All of our bio])sy specimens were stained with 
hematoxjdin and eosin. In doubtful eases Best’s carmine slain for 
glycogen, and the thionin stain for mucin were used to elucidate the di- 
agnosis. 

In the microscopic interpretation of the specimens, the following cri- 
teria were used as indicative of the secretory phase: 

1. The presence of secretion, glycogen and mucin, ivilhin the 
lumina of the glands; subnuclear vacuolation was not con- 
sidered to be a sign of early secretion since it has been 
shown that this may occur in castrated monkeys under estro- 
gen stimulation alone; however, the presence of glycogen in 
the rest of the cell was taken as a sign of progesterone 
stimulation;^-’ 

2. Characteristic tortuosity of the glands, although this was 
not present in all the .specimens diagnosed as being in the 
secretory phase ; 

3. Stroma abundant, particularly in the compneta, with rela- 
tively large z’ound cells containing a fairly abundant c.vto- 
pla.sm, and with increa.sing va.seularity and edema. 

Since it is likel.y that some of our biopsies did not include a .section 
of the entire endometrium and were mainly co/iipacta, we relied npo/i 
the finst and third criteria mainly, altiiougli in practically every .section 
of secretory endometrium there Avas some deei'ce ol tortuosity ol the 
glands. 

Results 

We olitained 261 satisfactory biojisies from 103 women. I’he jxrti- 
nent information regarding the.se patients with anovulation and the re- 
sults of the microscopic examinations are found in Table f. It will be 
seen that there are 67 Avomen fi-om AA'hoin 3 endometrial biojjsics eacb 
AAmre obtained. Not all of these, hoA\mA’’er, arc from consecutiA'c ijcriods, 
since at certain times a preA'iously coo])erative patient Avill ret usv to 
submit to examination only to reverse her attitude comjkletcly at a later 
date. There are also 24 patients Avitli 2 bio]).sies each, and 13 with 
1 bjop.sy each. 

Of the 261 .specimens only 14 Avere found to be non.secrelory, giving a 
percentage of b.36. (Although various degrees of endoim'lrial develop- 
ment Avere noted, avc have simply elassitied our tindinys as ciLber .secre- 
tory or nonsecretory.) These 14 anovulatory cycles occurred in 5) or 
8 67 per cent of the ]ralients. Taa'o patient.s .shoAved 3 .successiA'c non- 
secretory endometria. There Avas 1 patient with 2 anovulatoiy cyclc.s 
out of 3’ and 6 patients, of Avhom 6 had 3 biopsic.s, and one 2 biopsic.s. 
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whicJi each sliowed one anovulatoiy cycle. Of the 9 patients showing 
anovulatory cycles, 4 were nulliparous, and 5 had borne children. Three 
ot the niillipara were, under 40 years of age; 2 of the parous women 
wmie under 40 years; 1 nullipara and 3 parous Avoinen were past 40 
years of age. (Table II,) 


Tabu: II.. Patie.vt.s Showing ANovonATOKY Cvci.kh OnowKn A('cor:i)iNG to 

Axn Parity 


Afii: 



PARITY 

UNDER 40 YEARS 

OP AGE 

40 YEARS OP AGE 

AND OLDER 


Nulliparous 


1 


ParouK 

2 

3 


The 2 patients with the 3 succes.sive nonseeretory periods were below 
40 years of age. The first was 25 years old, a nullipara with regular 
niense.s, and , completely normal physically. Her mental diagnosis was 
“P.sychosis With Mental Deficiency.” The second patient was a 36- 
year-old para ij with regular mense.s, physically normal with the diag- 
nosis of dementia pi’aeeox. The patient with 2 suceessii^e ano^uilatory 
periods ivas 46 years old and nulliparous, suffering from dementia 
praecox, arid physically normal. The remaining 6 patients were all 
patients with dementia praecox with no physical findings. The first wms 
40 years of age, a para i,j ; the second, 35 years of age and also a para 
ij; the third W'as a 28-year-old nullipara; the fourth a 40-year-old para 
ij ; the fifth a 43-year-old para ij ; and the sixth patient w'as a 33-year- 
old nullipara. 

From our re.sults it does not appear that parity affects the incidence 
of anovulation to any significant extent in women irho arc menstruating 
regularly. (Table II.) Of 46 nulliparous women, there were 4 wiio 
shoived one or more anovulatory cycle.s, giving an incidence of 8.7 
per cent; there w’ere 57 parous wmmen, 5 of wiiom had anovulatory 
cycles giving an incidence of 8.77 per cent. (Table III.) 


Tabbk III. Generab Incibe.vce of Anovulation According to Parity 


PARITY 

TOTAL 

NL'.MBER AVITII 
A.VOVULATIO.V 

PER CENT 

Nulliparou.‘! 

40 

4 

8.7 

Parou.^! 

57 

5 

8,77 


Age would seem to infiuenee the frequency of anovulatory menstrua- 
tion. Of 36 nulliparous wmmen under 40 years of age, 3 had nonsecre- 
tory endometria resulting in an incidence of 8.3 per cent; 2 parous 
women under 40 years of age were found to have anovulatory cycles 
out of a group of 29, giving an incidence of 6.89 per cent; 10 per cent 
of the nulliparous patients and 10.7 per cent of the parous patients, over 
40 years of age, had anovulatory cycles. (Tables IV and V.) 


Table IV. J.ncide,nce oi' Anovulation i.n Nl'lliiwra According to Age 


. — 1 

AGE GROIG’ 

TOTAL 

.NUMBER WITH 
ANOVULATION 

PER CENT 

Under 40 years of age 

40 vear.s of age and older 

aii 

10 

0 
•> 

1 

m.o 
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- TABIjE V. INCIDEXCE OF ANOVULATION IN PAKOUS WOMEN ACCORDING TO AGE 


AGE GROUP 


NU.MBER AATTH 


TOT^U. 

anovulation ’ 

PER CENT 

Under 40 .A’ears of age 

29 

2 

6.89 

40 years of age and older 

28 

S 

10.7 


Comment 

Our results sliow tliat anovulatory menstruation is relatively an in- 
frequent occurrence in regularly menstruating women. In women 
whose menses are irregular, the frequency would probabl.v be higher. 
Parity is apparently of little signifieanee; but age is a factor, there be- 
ing a definite inerease in the percentage of anovulatory cycles in women 
past 40 years of age. If a larger group of women was studied, it might 
be possible to show a definite percentile inerease of anovulatory bleeding- 
in women past 40 years of age with each succe.ssive year of life until 
the menopause was eomiileted. There is another factor which we must 
consider, namely, that our patients are all psychotic women. Of the 9 
women who menstruated without ovulating. S were schizophrenics, and 
1 was a psychotic with mental deficiency. It is well known that schizo- 
phrenic patients often cease menstruating for variable periods of time 
after arriving at an institution; and also that occasionally shock therapy 
will halt menses. It is also ])o.ssible that other disturbances may be more 
frequent in sehizo])hrenics than other tyjies of patients. Without in- 
tending to imply any particular type of personality trend, we note, how- 
ever, that our incidence of 14 anovulatory cycles in 261 menstrual 
periods compares quite closely with Morton and Hayden’s incidence of 
7 anovulatory cycles in 142 menstrual periods occurring in 33 normal, 
regular, young women. Our incidence is 5.36 per cent ; tlieirs is 4.9 per 
cent. It would have been most interesting to see the effect of gonado- 
tropic hormone upon the endometria of the patients with successive 
anovulatory cycles, but we were not in the position to carry out this 
work. 

Summary 

1. Two hundred and sixty-one endometrial liiopsies were taken the 
last one-third of the menstrual cycle from 103 patients in a mental 
hospital. 

2. Fourteen anovulatory cycles Avere found in 9 jiatients. Tavo pa- 
tients shoAved suecessiA^e anovulatory cycles; scA^en patients shoAved both 
anovulatory and OAailatory cycles. 

3. Parity Avas not found to be a factor, but AAmmen past 40 years of 
age Avere seen to shoAv a higher incidence of anoAUilatoiy menstruation — 
7.69 per cent as compared to 10.52 per cent. 

4. In this group of patients the incidence of anovulatory cycles Avas 
5.36 per cent. The patient incidence AA’^as 8.7 per cent. 
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5. While all the ^vomen in this group are psychotic patients, the in- 
cidence of anovulatory menstruation in them compares quite closely 
with that found in normal, healthy women. 
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ANALGESIA AND ANESTHESIA FOE OBSTETRICS, 
INHALATION METHODS- 

Allen Conroy, Capt., M.C., A. U. S., Chicago, III. 

T he iiroblems of pain relief in labor by inhalation methods have been 
obscured many times by the emphasis usually placed on actual 
drugs and apparatus. It Avould seem more fruitful to consider what 
distresses and disturbances that delivery causes mother and fetus, and 
Avhat degree of narcosis will decrease or eliminate these undesirable 
phases of an otherwise phj^siologie iirocess. With these in mind, one 
could then marshal drugs, methods and skills to reach the desired effects. 

The average primipai’a of these civilized days is unfortunately en- 
couraged in her fear of an unknoAvn experience, liy the careless use of 
the Avord "iiains” b5^ her friends, mother and doctor. She does experi- 
ence “labor” in its simplest meaning, but unlike her primitive sister, 
her work is attended by varying degrees of real pain. This distress 
must not be confused Avith the underlying contractions of the uterus. 
Means are in existence to eliminate the pain AAuthout markedly affect- 
ing the utei’ine contractions, just as pain in any muscle may be alle- 
viated by drugs, and Avithout loss of consciousness. 

'Idle first step, then aagII be to divorce her from the fallacious and 
harmful idea that she must be relieA’-ed of either consciousness or 
memory of the birth process in order to undergo it in any degree of 
comfort. Not till she understands that there can be consciousness and 
memory of labor Avithout distress, A\dll aa'c eliminate some of the hazards 
of overuse of drugs. Too much narcosis, Avhether from- noiiAmlatile or 
Amlatile agents, leads to fetal respiratory embarrassment, and to Aveak- 
ening of the uterine contractions. We may use ligJif hypnosis Avith 
nouA^olatile drugs like the bai'biturates, scopolamine and paraldehyde. 
In quite moderate dosage, these induce a state of mental relaxation 
Avhieh enables us to gain the apprehensive mother’s confidence. We 
must, if possible, couAnnee her that freedom from pain is obtainable 
Avhile she consciou.sly assists in the “AArnrh” that hei- uterus does. Even 
Avhere Ave later fail to aehicA'^e analgesia, Ave may help her tolerate some 
pain if she has tlie knoAvledge that possible harm to her babj’ is being 
aA’oided. The term analgesia is literally used here, not as an imiiroper 
substitute for the Avord amnesia. A patient Avho is in a deep sleep, 
and is aroused to Avild aetiAuty by pain cannot be said to be freed of 
pain. To call this effect analgesia is misleading to ourseh'es, because 
safe doses of barbiturates and .similar drugs are not analge.sie, that is, 
thej' do not eliminate pain. 

‘Read at a meeting- of tlie Cliicago Gynecological Society, Oct, l-A, 1913. 
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Having' obtained the mother’s confidence before her labor contrac- 
tions bave acquired any element of intolerable pain, we must next 
watch for the degree and charaetei- of what true pain does accompany 
the individual contractions as their amplitude increases. During the 
first stage and eaiOy second stage, the tolerance to pain may be greater 
than noi’inal, due to the light hypnosis ah’eady mentioned, and some 
will be willing to fortify it by small doses of opiates. If the pain fac- 
tor increases rapidly in severity, we mu.st tui’n quickly to safer methods 
before confidence in us is lost. ■ 

It is excellent practice to observe the rapidity of onset, scA^erity, and 
dui'ation of the pain factor of each contraction, as soon as labor be- 
comes painful enough to require stronger measures. (See Fig. .1.) A 
hand on the uterus, and the sound of the patient’s breathing and her 
outcries Avill tell us quickly Avhether pain comes early or late in the 
contraction, hoAv severe it is, and hoAv persistent. Since for each sub- 
ject, the pain element will usually parallel the nature of the uterine 
contraction, it suffices to make a mental graph of contraction alone. 


A p, 



jrig-. 1 . — Types of contraction pain. A, Early, brief perception of pain; />’, early, 
prolonged perception of pain ; (7, late, brief pain perception ; Dj late, prolonged pain 
perception ; E, pain-free contraction. 


Regardless of the inhalation agent used, the principle is the same. 
We must counteract the pain as rapidly as it builds up, Avithout serious 
interference to the uterine contraction or hazai'd to the felus. T1 the 
mother experiences scA’^ere pain almost simultaneously Avith the ousel 
of the contraction, our efforts must be Augorous and swift. If the pain 
appears late, Ave content ourselA’’e,s Avith the administration of oxygen 
till pain does appear. If pain is .scA'cre or ])ersistcnt, Ave are taxed 
to proAode enough pain relief to keep the mother from panicky in- 


effectuality. 

For obstetrical analgesia, nitrous oxide remains our best Aveapon. 
Even the tyro Avill obtain fair re.sults, and Avith safety, if the color oi 
the patient is kept reasonably pink for the comparatively short time 
of each contraction, and if overoxygenation i.s achieved immediately 
after each contraction. Nitrous oxide may give the desired results 
Avith as low a concentration as 50 per cent where the pan. element is 
minor, and may be used in its pure form for the hriet and violent a 
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painful coniraclions occasionally seen. (I'he lungs and tissues do have 
a small oxygen reserve.) When commencing to use nitrous oxide, it is 
wise to give it liberally, even to complete anesthesia, during one or 
two contractions, to fortify the patient’s confidence in our ability to 
spare her distress. Using our mental gi'aph of the character of pain, 
we then modify the gas mixture for each subseqiient contraction. 

If the peak of pain is ]-eaehed early, the mother is insti-ucted not to 
delay in asking for the gas, the instant she feels the uterus begin to 
contract. Better still, if the anesthetist is closely observing the abdo- 
men manually, the first hardening of the uterus is a warning to sta7*t 
administration immediately. With the breathing bag already full with 
70 per cent to 100 per cent nitrous oxide, and the valves and gas flow 
arranged so that all of each expiration is spilled into the outside air, 
the face piece is applied and the patient instiaicted to take two maxi- 
mal inhalations as quickly as she is able. This gives a i-apid displace- 
ment of the inei't niti-ogen from the lungs and achieves an analgesic 
level of the nitrous oxide before the contraction reaches its peak. As 
the second bi'eath is being taken, the woman is in.strueted to hold that 
breath, and strain as if at stool. She will do this effectively once she 
is confident such activity will be relatively painless. If we know fi’om 
previous obsej‘vation that the eonti-action is short-lived, the breathing 
bag may be flushed now with pure oxygen. If it is going to be pro- 
longedly painful, the gas is reduced to a level of 85 per cent or less, 
so that subsequent inhalations will be carrying in adequate oxygen. 

Where the onset of pain pei'ception is pi-eceded by a period of pain- 
less contraction, three oi- even four i-apid, full bi-eaths of 70 per cent 
to 90 pei- cent nitrous oxide will be effective and safe. The longei' 
time will allow for more complete flushing out of the inei-t nitrogen, 
but over .such a period, the oxygen i-eserves Avould be depleted, hence 
the Jieed for its, addition to the gas. Subsequent gas flows for the 
expulsion efforts to follow will be adju.sted to the anesthetist’s mental 
picture of the cuiwe of pain being experienced. 

In all cases, flushing with pui-e o.xygen for several breaths, as the 
uterus relaxes, is essential, to fortify both the mothei-’s and fetus’ tis- 
sues for the next contraction, when placental oxygen exchange will be 
reduced by the nai’rowing of the uteriiie siiiuses and compressioii of 
the cord. 

In addition to obsei-vation of maternal coloi', it is Avise to have a 
means for the anesthetist to observe constantly any .UoAving of the 
fetal heai't i-ate. A heavy stethoscope bell to be taped over the site 
of fetal heart sounds, and having tubing long enough to i-each to the 
head of the deliAmiy table has been described’^ foi- such a purpose. 
Slowing of the fetal heart, regai-dless of cause and time, should be the 
signal to increase the mother’s oxygen intake immediately. 

The other gaseous anesthetics may be, and are, used in a similar 
fashion. However, nitrous oxide is pleasant and noninflammable, while 
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ethylene has an unpleasant odor that may lead to nausea, and is in- 
flammahle. Its potency is only slightly more than that of nitrous oxide, 
so little is gained in oxygenation. Cyclopropane offers possibilities of 
unlimited oxygenation, and is pleasant, but it too is inflammable, and 
its very potency makes it easy to “overshoot the mark,” producing a 
diminution in uterine contractions. 

Of the Amlatile liquids, ethyl ether is most commonly used, but all 
too often either ineffectually or to the point of actual anesthesia, with 
reduction of uterine contractions. The safety factor is great, and its 
slowness to take effect may be no drawback where the pain of con- 
traction is slow in developing to intolerable levels. Where pain is 
explosive, it is almost useless, unless a .state of near-ane.sthesia is main- 
tained eon.stantly. Used this Avaj’’, an increase in nausea, operative 
interference and fetal apnea is to be expected. Fetal apnea is rare 
with nitrous oxide alone, nau.sea is uncommon, and operative interfer- 
ence minimal. 

Chloroform and vinyl ether come close.st to duplicating the action 
of nitrous oxide, but the hazards of their use are many and well known. 
Liver damage is the most feared, but cardiac effects are more frequent 
and probably quite as dangerous. Other inhalation agents have not 
received adequate ti-ial as yet. 

When there is need for further analgesia or full anesthesia at the 
moment of expulsion or extraction of the fetus, nitrous oxide-oxygen 
alone is usually inade((uate. Thorough procaine infiltration of the peri- 
neum, or the addition of small amounts of ether to the breathing bag 
are the safe.st supplementation. 

Summary 

The obliteration of the pain element of laboi- contractions is iTadily 
accomplished without loss of the patient's cooiieration, and without 
interference with the strength of contractions, or danger to the fetus. 
.\itrous oxide, combined with oxygen inhalations and siqiplemented 
during ex]iulsion, has been found adeipiate and safe in the hands ol 
many. It, and the apjiaratus for its administration ai'e available al- 
most univer.sally now, and per.sonnel who know its use are much more 
plentiful than for the more complicated procedures frequently ad- 
vocated.'" 
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Discussion on Symposium on Obstetrical Anesthesia on the Papers by 
Drs. Fitzgerald, Mengert, Buxbaum, and Conroy 

T)r. ]?Ai,i>ir A. T?ei.s, Mopekatoi; 

DE. REIS. — Wliat about tlio .‘iccond twenty- four liours? 

DR. lIENGrERT. — So far wo have not had the courage to do it. 

DR. REIS. — I would like to a.'ik Dr. 'Wiiidle a que.stiou with relation to what 
Dr. Conroy said about the time of cutting the cord. 

DR. WINDLE. — We published some papers on that subject in which we made 
clear the reason for delaying until the placenta descended into the vagina. 

DR. REIS. — ^Do 3 'ou feel the increase in blood volume makes up for the added 
asphyxia? 

DR. WINDLE. — I do not believe that thcic is additional asjihyxia under nor- 
mal conditions. 

DR. CONROY. — During the time that the infant i.s lying outside the mother, 
the placenta still iiitact and the cord pulsating, it may be useful to increase the 
oxygen in the infant via the mother. If separation has occurred the coid should 
be cut. 

DR. BROWN. — Would you add carbon dioxide to the oxygen? 

DR. CONROY. — I feel, that the infant while in the mother, has a physiologic 
level of carbon dioxide from the mother’s blood. It is the lack of oxygen that is 
going to kill it. If you are moving oxygen in and out of the baby’s lungs you 
will keep the baby alive until its sensitivity to normal stimuli occurs. I will not 
say I have any gbjection to the use of carbon dioxide, but I feel in most instances, 
it is not needed. 

DR. WINDLE. — I would like to say a word because a year or two ago I spoke 
to this Society on the use of carbon dioxide in some experimental ajiimals. I am 
heartily in accord with what Dr. Conroj' has just said. It is an academic question, 
whether you should use carbon dioxide in oxygen or not up to a certain point. 
The main thing is to get oxj'gen into the baby when he needs it. If the nervous 
system and respiratory center of the baby are de])ressed by barbiturates and 
other drugs and if the infant’s carbon dioxide level is already very high, only 
then would the use of carbon dioxide with oxygen be contiaindicated. 

DR. REIS. — Dr. ^Mengert, have you ever used caudal anesthetic for cesaiean 
section? 

DR. AIENCERT. — About four times and it has worked very satisfactoi ily. 

QUESTION: Was it continuous or a .single injection? 

DR. iUENGERT.— Continuous. 

DR. REIS. — What is your oijinion Dr. Huber? 

DR. CARL HUBER, Indianapolis, Ind.— We have been using caudal anesthesia 
in Indianapolis since ItUO. We have accumulated about 100 cases of delivery 
through the birth canal with caudal with results very comparable to those de- 
scribed. Ill that group, we did not notice the blood pressure drop that Dr. Alen- 
gert mentioned as occurring quite frequently. After this experience, we tried 
caudal anesthesia for cesarean section. The first patient on whom we tried caudal 
had had turn previous sections, the first because of eclampsia, the second one be- 
cause of the previous section. We followed her completely through the prenatal 
period in her third iiregnancy. She showed no evidence of hj'pertension, the high- 
est blood pressure being 130/80, with no albuniin or other evidence of toxemia. 
She was given caudal anesthesia with 1.5 per cent metj^caine. The injection was 
preceded by barbiturates. After .she had a total injection of 30 c.c. of 1.5 per 
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cent metycaine, given first as 8 c.c.^ then 22x;.c.,.she went into vasomotor. collapse, 
the blood pressure dropping to around 60/40 and.staying at that level for a period 
of approximately three-quarters of an hour in spite of the administration of 
ephedrine, hypertonic glucose solution and finally plasma. While the blood pres- 
sure was at that low level, the fetal heart dropped to 60 beats per minute. When 
her blood pressure came back to a normal lev'cl after this three-quarters of an 
hour interval, the fetal heart rate returned rapidly to its previous level. We post- 
poned section for 24 hours and it 'was then performed U7ider general anesthesia. 
The baby was delivered and breathed without difiicultj". It proved, however, not 
to be a normal baby. The infant was hospitalized for six weeks. It had a few 
convulsive movements, Avas stupoi’ous all the time and I’equired gavage feeding. 
It is now seven months old and is very definitely' an abnormal baby. We have no 
proof, but it is our oidnion that this collapse undei' the caudal anesthesia caused 
the damage. 

We did not feel tliiit tliis one case should represent the total of our experience, 
so we tried it again and it worked well. 'J’he third section in Avhich we tried 
caudal anesthesia was in a patient Avho had had one previous section. She had 
had a normal prenatal course and it was an elective section at term. We began 
the caudal anesthesia according to the same technique. About ten minutes after 
the second infection, for a total of .30 c.c. of 1.5 per cent metycaine, she also Avent 
into collapse Avhich Avas less severe and le.ss prolonged tlian our fii'st case. She, 
too, responded to ephedrine. 'I’lie fetal lieart tones dropped to around .“50 to fiO 
per minute and stayed at that level for a period of 15 minute.s. We Avenf ahead 
Avith the caudal Avhen she responded and injected more metycaine Avithout further 
reaction and continued the cesarean section. The baby made one or tACO respira- 
tory efforts and then Ave Averc unable to resuscitate it. 

We, of course, cannot be sure Avhctlicr or not the caudal aflesthesia Avas the 
pi‘edisi)osing factor in these tAVO di.sastrous instances. 'J’hey Iuia'c made us A'cry 
cautious in the use of caudal anesthesia for section. We Avonder if there might 
be something difTcrent in the re.sponsc of the A'nscular system in a ])alient aa’Iio is 
not haA'ing uterine contractions, and if the danger of vasomotor collapse is not 
greater than in a patient in active labor. We have done in all fiA'c sections, the 
tAVO described being disastrous as far as tlic babies Avere concerned. I Avould like 
to ask Dr. ^lengert if he has noticed any efi'ect on the fetal heart rate in cases 
Avliere the mother’s blood pressure drops. 

DK. MENGERT.— It Avas a mistake for me to say all four of our sections Avere 
done under continuous caudal. One case Avas an electiA’c cesarean section, in 
Avhich the patient received .5(1 c.c. of 2 ])cr cent Tnetycaine. We had no difficulty 
Avith the mother or baby in our four .sections. The first Avas an especially inter- 
esting one because it occurred in an older patient Avith a diagonal conjugate ot 
16.5 Gm. and a di.«j)ro])ortion Avhich ordinarily Avould not be considered insurmount- 
able. The ])atient Avas given caudal aJiesthesia and the resident actually at- 
tempted to do a high forceps, but had the good judgment to desist. After tAAo 
hours of second stage Avith tlie membranes ruptured and attempted forceps, a suc- 
cessful section Avas done. That is Avhy avc feel that caudal anesthesia is contra- 
indicated if there is any degree of dystocia Avhich might ordinarily be overcome. 

DK. KELS.— In Dr. Huber’s case do you think there avus any connection be- 
lAveen the condition of the infant and the caudal anesthesia? 

DR. WINDLE.-— I do not think so. 

DR. FITZGERALD. — ^AVe have done sections under caudal anesthesia and avc 
have not had that particular experience. 

DR. BROWN. — ^^Ye huAe done eight or nine .sections at the Cook Gounty Ho.s- 
pital and in several Ave did have a fall in blood pressure, but Avithout harm to the 
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mother or haby. In one case, vre had an unusual tj’pe of anesthesia to the level 
of the clavicle, but without any drop in blood pressure or symptoms of respiratory 
distress. 

DE. EEIS. — ^Dr. Brown, will you tell us something about pontocaine vei'sus pro- 
caine. Do 3'ou consider 10 infections in one patient safe? 

DE. BEOWX . — 1 think that is cai-rjung things prettj' far. That was one reason 
we sought a longer acting drug than procaine or met_ycaine. The frequence’ of in- 
fections depends largelj' on the type of drug, and whether or not epinephrine is 
emplo.ved. Dr. Mengert mentioned using 30 c.c. of 1.5 procaine every 30 to 45 
minutes, which involved giving from 400 to 600 mg. of fwocaine per hour. That 
is a lot of procaine for the liver to detoxifj'. 

Bf' selecting the drug called pontocaine (Winthrop’s brand of D.S.P. tetra- 
caine), we are emplo3'ing an agent with ten times the potenc3", and at least double 
the duration of procaine. On an absolute dosage basis, pontocaine is more toxic 
than procaine, but when allowance is made for the even greater increase in 
potenc3% Xowak found that in cats pontocaine had a corrected toxicit3' ratio 42 
per cent lower than procaine. Is this ratio of 0.58 for pontocaine compared to 
1.0 for procaine applicable to the human? Perhaps not, but our clinical experi- 
ence with pontocaine in spinal and other regional nerve blocks suggests that it is. 
It conforms to the experience of James of England who uses pontocaine for ex- 
tensive nerve blocks and infiltration. He regular]3' obtained three hours of abdom- 
inal anesthesia with no toxic effects. We are obtaining three to five hours of 
anesthesia with our initial dose of pontocaine (1:1,000) in caudal anesthesia. 
Subsequent infections average a shorter duration, but usuallf' longer than one 
iiour. I would estimate that caudal ane.sthesia is maintained in pontocaine cases 
bf-- our technique at the Cook Countf' Ho.spital with 8 to 20 mg. per hour. Even 
after inu]tipl3ing these figures bf' 10 to convert to the equivalent dosage of pro- 
caine, it is evident we are introducing much less drug into the patient than the 
400 to 600 mg. per hour of procaine required in Dr. Alengert’s technique. The 
local anesthetic must be absorbed into the circulation and transported to the liver 
for detoxification. B3' reducing the total amount of di'Ug, as well as bf' using a 
clinicallv less toxic agent, we feel we are reducing the incidence of toxic s3’s- 
temic reactions. As reported bf' Dr. Fitzgerald, we have had no major circulatorf' 
or re.spirator3' complications. The minor .S3'mptoms such as transient headache, 
precordial distress, and aching in tlie leg.s, are phenomena coincidental with, and 
we feel associated with too forceful an injection of the solution. The major 
safetf^ factor of anf' caudal technique should depend on a careful aspiration test, 
followed In* the routine use of a .slowlv injected test-dose so calculated that it 
would be a safe intraspinal dose should the needle have penetrated a low-l3’ing 
subarachnoid space. 

We agree with Dr. Buxbaum on the importance of adding a vasoconstrictor to 
the anesthetic solution as an added safetf* factor. The addition of suprarenin 
(1:1,000) in amounts to make a concentration of 1:200,000, contributes definiteh' 
to prolongation of the anesthesia from each dose, and makes effective the low 
(1:1,000) concentration of pontocaine. Without the vasoconstrictor, a higher con- 
centration and more frequent injections would be necessar3' and, S3'stemic absorp- 
tion being more rajiid, toxic effects would be more like^v. Ninet3'-nine of our 200 
cases were performed with pontocaine 0.10 per cent (1:1,000) with suprarenin 
1:200,000 (2 minims of 1:1,000 to the ounce) dissolved in jjln'siologic saline. 

We agree that continuous caudal anesthesia is limited in its usefulness, effec- 
tiveness, and safet3', chiefl3' 1)3’ the time, skill, and experience of the adminis- 
trator. Our experience has been that a pln-sician can learn the basic funda- 
mentals of technique in a week, but that a month of training involving 20 or 30 
personal administrations affords a more ample competence. Xo ph3’sieian should 
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attempt conliuuou.s caudal ane.stliesia without previous practical experience under 
expert supervision. Only by adhering to this dictum will tin's new technique avoid 
the disrepute that will follow failures and complications, in inexperienced hands. 

We should point out Avdiile Dr. Huber is here, that he modestly refrained from 
mentioning that Manalan, of his clinic in Indianapolis, preceded all others his- 
torically in the development of a technique for insertion of a ureteral catheter 
in the caudal canal (early in .1910). In our series at Cook County Ho.spital, we 
employed the Hingson safety caudal needle in 90 per cent of the cases, but our 
use of the 1.5 gauge Irving needle for introduction of a No. 4 French Bard caudal 
catheter, confined to 10 per cent of the first 200 eases, will increase-in the future. 

DR. CONROY . — 1 think it will be recognized by any one rvho has done a lot 
of caudal injections that we are injecting a diug into a highly vascular area and 
if this is done rapidly, it will bring about circulatory depression. It has been 
our practice to give a prophylactic vasoconstrictor, like neo.synephrine, and when 
collapse occurs to administer oxygen as well as stimulants to dimini.sh the anox- 
emia to both mother and baby. 

DR. RELS. — Is there not work being done on anesthetic agents with more jiro- 
longed action whicli will not require kecjiing the needle in place? 

DR. CONROY. — Some work is being done at the present time which will give 
analgesia for five to six hour.«. q'he idea was to enable tlie operator to give a 
single injection and repeat it perhaps not more than once, using ordinary stock 
needles which are easier to insert tlian are the coniplicaled needles. 


DR. ALBERT H. LAHMANN, Milwaukee, Wis. — T cannot understand why tlicrc 
are likely to be toxic reactions in caudal anesthesia in cesarean sectioms. We 
have reported 58 consecutive sections done under single injection caudal without 
auj' toxic reactions and without any additional anesthesia required during the 
operation. One po.ssible factor is that these patients must be premcdicated. Our 
routine is to give the patient about two hours before the scheduled section 4% 
grains of seconal or nembutal, then we inject approximately 75 c.c. of 2 per cent 
metycaine. Thus far, we have had no untoward reactions. It is true, we may 
have had a fall in blood pressure which is very tninsitory. AYc maj' have .slowing of 
the fetal heart tones for a short time, but it has never worried us. The thing 
that has impressed us most is that tliese babies cry immediately when born. The 
loss of blood is minimal and the patient goes b.ack to her room in excellent po.«(- 
operativc condition. She takes fluids immediately and is a very coo2)erative patient. 

In .l!t.'19 at the County Ho.spital, Milwaukee, wc .started work on single injec- 
tion caudal. In 1942, Dr. iMietus and I reported in -S'iny/crj/, Gj/nccolor/ji and Oh- 
.Hetric.'^ (74: fiil-GS) (.Tan.) 450 ca.se.s. Since that time, wc have given 800 single 
injections, 78 for multijiaras and 722 for priiniparas. tloniplete failure occurred 
in 4.5 per cent. J'’ailure is due cither to technical ditliculty in getting into the 
canal, or sometimes to inability to get anesthe.'^ia even when in the canal. Partial 
anesthesia occurred in 0.7 per cent. I'his gives a total of 11.2 jnsr cent failure 
and 88.8 per cent complete .‘!uccc.‘<s. 

Out of the last 4o0 caudals done at the County Ibrs-pifal, there were five still- 
births, In breaking this down, one finds that the fetal heart was absent before 
the injection in 1; prolapse of the cord occurred in 1; an anencephalic monster 
was found in I; the fourth was a premature weighing pounds 9 ounces; the fifth 


was a case of abrupt io placentae. 

The duration of the anesthesia averaged about one hour and 29 minute.s. The 
quantity of anesthetic, in a single injection was about 45 c.c. AVe occasionally 
found .a drop in blood pressure, which was transitory, and sometimes a little d..«- 
orientation, but in review, we found that tho.se patients who had disorienlaf .on 
were those patients in whom the barbiturate had not had a chance to lake cfTcct. 
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In these 800 cases we have no local infections. We do not use a wheal because 
we feel that it obscures the landmarks. I would rather give the patient a whilf 
of gas for a few minutes while we are inserting the needle. 

We have in Wisconsin a new organization called the Wisconsin Society of 
Obstetricians and Gynecologists, Avhich met this j'ear. The entire meeting was 
devoted to a practical discussion of what was the status of caudal anesthesia. 
A committee was aj^pointed to publish a statement in the State Journal and then 
be given to the lay press, telling the public Avhat the obstetricians in the state of 
Wisconsin thought about continuous caudal. This has been completed. After 
Dr. Lundy spoke in Milwaukee last Fridaj' and after the committee meeting 
vdth Dr. Cunningham of Columbia Hospital, we have gone on record as condemn- 
ing continuous caudal as a procedure in private practice. Dr. Mengert and Dr. 
Fitzgerald are working in teaching institutions Avhich are not suffering from loss 
of man poAver and nursing care as we are. It is impossible to get away from 
complications in continuous caudal anesthesia in private practice. NeA'ertheless, 
this committee Avent on record as saying that single injection caudal anesthesia 
in obstetrics has merit in selected cases. I am sure that three-fourths of the 
cesarean sections done in the city of MilAA'aukee are done under single injection 
caudal. In selected cases, particularly persistent occiput posteriors, breech ex- 
tractions and perineal floor repairs Avhere a little relaxation is helpful, single 
injection caudal is a success and I certainlj' think Ave are all going to continue to 
use it in cesarean section. 

DR. REIS.— 

Dr. Mengert, Avould you like to comment on .single injection caudal? 

DR. MENGERT. — We haA^e had no experience Avith single injection caudal, 
so I am not competent to comment on it. We used it a fcAv times some j'ears ago 
and gave it up because it Avas too cumbersome a procedure to use for routine 
delWery, and the same result could be obtained Avith pudendal block. It was not 
until the continuous method appeared that Ave revived our interest in caudal 
anesthesia. 



LOCAL ANESTHESIA- 

Hkxijy Buxbaum, M.D., Chicago, III. 

(From the Chicaffo Maternity Center) 

r JSUALLY, ■when one gets up before a ci-itical audience such as this 
^ and presents his vieivs relative to a certain type of obstetric 
analgesia oi' anesthesia, he almost automatically is placed in a position 
of attempting to defend his particular )nethod. Fortunately, I icas 
delegated by our moderator to present the case of local anesthesia. 
I say fortunately, because local anesthesia needs no defense, inasrnueli 
as infilti-ation as well as I'egional anesthesia provides ane.sthesia to the 
paid that is to be operated on rather than to the oi-gani.sm as a whole. 
Also I respectfully call to your attention that local anesrhesia has all 
the advantages of the other types of anesthesia without an^^ of their 
disadvantages. 

Regarding the margin of safety in the various forms of anesthesia, 
as a general j-ule it can be said that the safety of any anesthetic agent 
increases in direct proportion to the distance with which it is adinin- 
istered from the brain and/oi- the centi'al nei-vous system. With this 
fact in mind, I believe safety of the Ami-ious forms of anesthesia can be 
.stated in the following sequence: 

]. Local infiltration, which is the farthe.st from the brain. 

2. Regional or nerve block, .such as paivasacj'al or presnej-al, niul 
pudendal. 

3. Epidural or caudal. 

4. Spinal. 

5. General or inhalation ane.sthe.sia. 

The advantages resulting from the employment of j-egional and local 
ane.sthe.sia ai-e as follows: 


1. No anesthetic moidality, 

2. No inilmonary complication.s. IMo.st obstetric patients come to the 
deliveiy room with full .stoujach.s, making it almost impossil)!e lor even 
the be.st ane.stheti.st to give her a smooth ane.sthetic. Exce.ssive emesis, 
laryngospasm and aspiration pneumonia are not at all uncommon. 

3. Simplicity of administration. 

4. No paralytic ileus. 

5. No fetal asphyxia. . r i 

6. Patient is able to take tinids by mouth during and immediately 

following the operation. 

7. Less local blood loss due to adrenalin. 

8. Le.ss ti.ssue trauma with better healing of the wound. 


at a nac-tfnff of the- Chic.-iRO G>nfcolo«ioal 


.Socii,*ty, OctolK-r l.'>. 
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9. No interference with the efficiency of tlie uterine contractions. 
10. Perineal floor relaxation with vaginal gaping, and finally, - 
fl. Less postoperative shoelc. 

Among the few disadvantages may be cited: 

1. In highly emotional patients, total success with local anesthesia 
may be impossible and therefore a general anesthetic may have to be 
supplemented. 

2. All sui'geons are not temiDeramentally adapted to use this form of 
anesthesia, due to a lack of patience, which is a prime requisite for the 
successful use of local anesthesia, and to the marked tendency toward 
i-apid surgery, which is not at all neeessaiy or even desiralile in re- 
gional or infiltration anesthesia. Also, every surgeon using local anes- 
Liesia must have a wholesome re.speet for tissue integrity. 

3. A minor disadvantage is the accidental lireakage of the needle in 
the tissues, which can be obviated to a great extent by using a long 
needle and not inserting it up to the hilt. 

Regarding the indications for local anesthesia. It has been satis- 
factorily demonstrated that all major and minor obstetric procedures 
either by the abdominal or perineal routes can be done under local 
anesthesia witli the po.ssible exception of version. An absolute indi- 
cation for the use of local anesthesia maj'- lie found in patients with 
upper respiratory infections, pulmonary tuberculosis, asthma and cai’- 
diac disease with the omission of the adrenalin. Relative indications 
are pre-eclamptic toxemia, nephritic toxemia and diabetes. It is also 
the ideal approach in all cesarean sections with or without sterilization. 
Here one may use intravenous anesthesia in addition foi- closure if 
necessary. In the deliA’^ery of a breech presentation, parasacral or 
pudenda] block is especially efficacious due to the relaxation of the 
pelvic floor and leAmtoi's. Even if the operator should elect to use 
inhalation anesthesia, delivery is definitely facilitated by the addition 
of pudendal block. 

Preparation . — According to del’akats, Avhen distilled Avater is used 
as a A’^ehicle for a 0.5 or 1 per cent noAmcain solution, the solution be- 
comes slightly hypotonic, Avhieh has a tendency to hemolyze red blood 
cells and to produce tissue necrosis. Heating of stock solutions also 
diminish its anesthetic properties. Therefore, Ave ahvays prepare our 
anesthetic in normal saline solution just prior to its use. Three minims 
of adrenalin (1:1,000) are added for each ounce of solution. 

Technique . — ^As a ijreeautionary measure in parasacral or pudendal 
block anesthesia, one should aspirate before injecting So as to make 
certain that the point of the needle is not in a blood A’-essel, In the 
infiltration method, the solution is deiiosited in the tissues Avith the 
needle in constant motion. 

In the infiltration method, the posterioi" fourchette, loAver posterior 
portion of the Amginal tube, and the ischiorectal fossae are injected. 
If an episiotomy is to be done, the line of incision is also injected. 

In pudendal block, bilateral intradermal AA'heals are made midivay 
betAveen the tuberosity of the ischium and the anus. Then a 10 to 
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12 c.c. long, 20 gauge needle is directed to the spine of the ischium with 
a tinger in the vagina or rectum to act as a guide. The point of the 
needle impinges against the spine, is then disengaged and passed to 
the dorsal aspect of the .spine. Here, JO to 15 c.c. of the solution are 
injected, etfectively blocking the internal pudic nerve as it passes 
tlii^ugh the greater sciatic notch immediately posterior to the inferior 
ischial spine. Then the needle is ■vvithdi’awn and a shorter needle is 
substituted, and 5 to 10 c.c. are deposited medial to the inner aspect 
of the tuberosity of the ischium in a fan-shaped manner, blocking the 
posterior femoris cutaneous nerve, a branch of the posterior fibers 
p’ising from the first and second sacral nerves. This same procedure 
is repeated on the opposite side. 

In the parasacral or presaeral technique, a finger is placed in the 
rectum and the sacrococcygeal joint is palpated. An intradermal wheal 
is made 2 c.c. from the midline at the level of the sacrococcygeal junc- 
tion. A 15 C.C., 20 gauge needle is inserted parallel to the midline. 
The point of the needle feels its way over the edge of the la.st sacral 
vertebra and then adAmnees 5 to 7 c.c. until the second sacral foramen 
is encountered. Then aspirate, and if no blood is draAvn, inject 60 to 
70 c.c. as the needle is being irithdrawn. The angle of the needle is 
then shifted 15 degrees upivard and again adimnced parallel to the 
midline about 10 c.c. until the first sacral foi*amen is reached. Here, 
20 to 30 c.c. of the solution are deposited. This process is now re- 
peated on the opposite side. Lastly, 10 c.c. of the novocain solution 
are injected betAveen the .sacral coccygeal joint and the posterior ivall 
of the rectum, blocking off the anococcygeal plexus. 


Regarding the use of local aue.sthesia in abdominal deliveiles, some 
men elect to use this method routinely, while there ai‘e other operators 
who only resort to local anesthe.sia Avhen definitely indicated by the 
physical condition of the mother. Be that as it may, while the per- 
centage of failures is greater in abdominal deliveries than in perineal 
deliveries, it is by far the safe.st form of anesthesia Ave have today at 
our disposal. The mother usually leaAms the table in excellent con- 
dition, and is quite elated after hearing her child's first lusty cry. The 
babies are not lethargic or a.sphyxiated as they usually are Avhen an 
inhalation anesthetic is used, but on the contrary cry immediately on 
their exit from the uterus. 

The infiltration method is the most commonly used form of local 
anesthesia in cesarean seetion.s, although one can block the nerves at 
the .semilunar line if he so desires. U.sually the method de.scrihed by 
De Lee, and recently modified by Beck, is the method of choice of most 
obstetric surgeons. Here the three main sites for the deposition ot the 
novocain solution are the .skin and subcutaneous tissue.s, laterally in 
a semicircle from Avithin, outAvard to a depth of about 5 c.c. beiorc 
opening the fascia, and la.stly under the loosely attached visceral ])eri- 


• toneuni covering the loAver uterine segment. 

To demonstrate the practicability and safety of regional and infil- 
tration anesthesia, let me briefly cite the statistics of the operative and 
spontaneous deliveries done at the Chicago .Afaternity Center with tliis 
method of anesthe.sia. Here, as you are aAvare, all delivei-ies are done 
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in the home under' the poorest of i^hysical and sanitary environments. 
These cases Avere nearly all done by our resident physicians under the 
supervision of the attending- obsteti-icians. Up to the present time, 
from the inception of the institution in ]932, parasacral anesthesia has 
been utiliz;ed in 550 eases, and pudendal block in 2,200 eases, with no 
maternal or fetal deaths attributable to the anesthetic. There Avere 
tAvo cases of abscess formation at the site of inincture. No needle Avas 
broken off in the tissues. 

H Ave accept Farr’s description of an ideal or succe.ssful anesthesia 
as one in AAdiieh the operative procedure Avas completed Avith no pain 
or discomfort to the patient, a .satisfactory anesthesia as one in AA'hieh 
the indicated procedure Avas completed Avith only a slight amount of 
discomfort, and a failui-e as a case Avhere the local anesthesia had to 
be abandoned or sujiplemented Avith inhalation anesthesia, then our 
results can be classified as folloAvs: 

In the 550 cases Avhere parasacral anesthesia aatis em]>loyed, 314 (57 
per cent) Avere ideal; 203 (37 per cent) AA’cre .satisfactory; and only 33 
(6 per cent) AA'cre failures. 

In the pudendal block group, 880 cases (40 per cent) A\^ere ideal ; 
1,210 (55 per cent) Averc .satisfactory; and 110 (5 per cent) Avei’c failures. 

In the parasaci-al series, all forms of pelvic ob.stetric surgery Avere 
])erformed Avith the exception of Aversion. This includes manual and 
instrumental rotations and difficult midforceps operations. In those 
cases in Avhich the pudendal block ane.sthe,sia Avas used, the opei*ations 
Avere mainly Ioav forceps deliverie.s, episiotomies and repairs. This Avas 
also the procedure in all breech deliATries. 

In closing, T Avish to submit the folloAving suggestion: Inasmuch as 
local anesthesia has proved so .satisfactory in home obstetrics, it cer- 
tainly can and .should be employed more often in hospital practice, 
jiarticularly in this day and age, Avhere the anesthetic departments in 
most hosjutals have been so badly depleted.^' 

S .Son’ll MicJiKi.AX Avc.vri: 


*Scc on S,vmi’‘>.-iiim on Ob..-ti-lrirnl p;ii:o '■..‘i. 



CONTINUOUS CAUDAL ANESTHESIA WITH PONTOOAINE:: 

OBSTETRICIAN’S VIEWPOINT- 

* ' 

James E. Fitzgerald, M.D., James M. Thomson, M.D.', and ' 
Hugh 0. Brown' M.D,, Chicago, III. 

(From the Departments of Ohstetrics and Anesthesia of the Coplc Couiitij Hospital, 
the Coolc County Graduate School of Hledicine, and HortJnucstern University ) 

/CONTINUOUS cauda] aTie.sthe.sia as suggested by Hingson, and Ed- 
wards^ i:or women in labor Jias been used by many investigatons in 
ad parts ol the eountiy. ]\'iany i'e].)ort.s have lieen published, but both 
the profe.ssion and the public are .still far from clear concerning Ihe 
indications for use of the pi’bcedui'e, or the disadvantages and even 
dangei’s associated thereivith. 

The following report is a preliminary presentation ba.sed on the first 
200 cases in which repeated caudal injections of pontoeaine were used 
to produce and maintain ane.sthesia during laboi-, and covers the five- 
month period between March 16 and August 26, 1943, 

It may be well to note that we .speak of (incsihesia during labor, for 
this is more than analgesia, for in .sucee.ssful eases the patient, after the 
introduction of the needle, proceeds through her labor without even the^ 
slightest discomfort or awareness of her uterine contractions. It is 
the only pain relief yet devised that allows a parturient to smile through 
the hardest uterine contraction and mean it. Nevertheless, certain fac- 
tors make the obstetrician somewhat cautious in his adoption of Ihe pro- 
cedure. It is the purpose of this report to pi'esenl. the obstetrician’s re- 
action to the method insofar as the comfoit and safety of mothei' and 
child are eoneeined. 


Technique 

Inspection of the sacral landmaj-k.s, an enema, and a soap and water 
cleansing of the skin over the .sacrococcygeal J'cgion ai*e pi-eliminary 
steps. In this sern'es a modified knee-chest po.sition was used in mo.st 
ease.s, as this insures accurate identification of the midline. The tech- 
nique of identification of landmark.s, inseition of needle, and evaluation 
of o’itej'ia for accinney of placement, will not be considered in this 
papei*. Though recommended, a baihiturafe was i-ai’cly giA^en lor pre- 
medication. The solutions eniployed Avei-e made up as outlined in 
Table I: 

Technical pix'cautions designed to prevent complications include (1) 
limitation of eoncenti-ation, ahiount, and freiiuency of injections to the 
least effective values which will produce and maintain i-elief of pam ; 
(2) use of a Amsocon.strictor in the ane.sthetic solution ; (3) careful aspi- 
ration tests; (4) pi-eliminary injection of a safe .spinal test -dose con- 

•Pi-psr-ntf'd iit the Oct. 1.'). 1913. meetinp of Uie Chicnfjo Oynecoloclciil 
Credit i^i triven to Dr. Bernice Kosen, M.D., and Mi.«.‘i Sedonla Spink.-i for /iwi.stnnc - 
in ini/iition and conduct of thi.>! scrlc.a. Wintlirop Cliomical Company, Inc.. HiP- 
pnod thf Pontocamc Lsfo m|. ampoules and .Suprarenin u-hich wore u.«od in this ..eric... 

'.)-l 
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T^VBLE I. PONTOCAINE-SUPUAUENIX SOEUTIOKS 


CONCENTRATION OF 
PONTOCAINE 

PONTOCAINE ncl 

'‘niphanoid” 

SUPRARENIN* 

1 :1,000 

PHYSIOLOGIC 

SALINE 

0.10% (1:1,000) 

250 mg. 

1.25 c.c. 

q.s. 250 c.c. 

0.15% (1: (i06) 

250 mg. 

0.83 c.c. 

q.s. 1(57 c.c. 

0.20% (1: 500) 

250 mg’. 

0.(53 c.c. 

q.s. 125 c.c. 

0.25% (1: 400) 

250 me:. 

0.50 c.c. 

' qs. 100 c.c. 


*To make 1:200,000 Suprarcnin. 

Experience in this series indicates that the 0.10% (1 :1,000) pontocaine solution is 
most satisfactory, and since it is the safest concentration of tlie four listed, tlie liigher 
concentrations were rarely used after the first 100 cases. Tliis concentration was 
used in nearly one-lialf (99) of all the cases, as listed in Table II. 


tainiiig 5 to 10 mg. of pontocaine followed by a delay of 10 minutes; 
(-5) slow injection of therapeutic doses; (6) availability of -an oxygen 
machine, a barbiturate, and a 15 gauge spinal puncture needle; (7) ligid 
asepsis; (8) preference of ureteral catheter technique in cases likely to 
be prolonged. All iiatients are kept on tlieir sides most of the time to 
prevent post-partum backache and needle breakage. One nurse can be 
taught to care for several caudal patients simultaneously. The Block- 
Roth.stein- gravity drip test with .saline is employed to identify location 
of the needle tip when doubt exists. The Irving'^ 15 gauge special B-D 
caudal needle, preceded by the 18 gauge 51-^ inch Irving “inner guide” 
needle,'''' has lieen used in 20 cases of Ihe 200 for introduction of the 
No. 4 French Bard nylon boilablc caudal catheter. f In other cases the 
Hingson B-D “safety caudal” needle or its predecessor was employed. 
Other technical details and the rea.'-'ons for selection of pontocaine will be 
reported elsewhei'C. 

Distribution of the two hundred ca.ses studied, according to the average 
duration and total dosage with various dilutions of pontocaine, both with 
and without suprarenin as vasoconstrictor, are given in Table II. 

Table IT 


CASES 

% ponto- 
caine IN 
SALINE 

HOURS UNPER CAUDAL 

DOSES 


AVERAGE 

AMOUNT 

IN C.C. 




without 

SUPRARENIN 





MAXIMUM 

AVERAGE 

MAXIMUJI AVERAGE 




HR. 

MIN. 

HR. 

AtIN. 

NO. DOSES NO. 

, DOSES 


20 

0.25% 

27 

30 

5 

32 

15 

3.41 

80.(5 

11 

0.20% 

10 

25 

5 

35 

7 

4.0 

85.5 

5 

0.15% 

12 

55 

8 

23 

9 

4.8 

132.2 




WITH 

SUPRARENIN 

1 :200,000 



1 

0.25% 

1 


1 


1 

1.0 

37.0 

31 

0.20% 

17 

30 

4 

33 

5 

2.5 

53.0 

20 

0.15% 

37 

15 

6 

25 

14 

3.2 

79.5 

13 

0.125% 

44 

30 

8 

45 

19 

4.2 

114.5 

99 

0.10% 

38 

15 

6 

10 

15 

3.0 

74.8 


Several observers have reported a marked decrease in the jieriod of 
cervical dilatation. This has not been our experience. In Table III 
is recorded the elapsed time from administration of the anesthesia to 

‘Irving- catheter introducing needles wei’e supplied by Becton-Dickinson Co., 
Rutherford, N. J. 

fNo. 328 caudal catheters were supplied by C. R. Bard, Inc., 79 Madison Avenue, 
New York, N. Y. 
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complete dilatation. While such figures are not accurate because rectal 
examinations are subject to error, nevertheless it is still ajDparent that 
in our series cervical dilatation is not accelerated. The further fact 
that 6 cases Avithout disproportion resulted in prolonged labors (over 
24 hours) suggests that the rate of cerAucal dilatation is not aifected. 


Table III. Time Eequired to Complete Cervical Dilatatiox 





PBIMIPARAS 






3 

cm. 

4 cm. 5 cm. 

6 cm. 

7 cm. 

8 cm. 

9 cm. 

Hours and Minutes 

No. of Cases 

9' 

7 

5" 

8' 27" 6' 19" 
19 21 

S' 10" 
13 

■ 3' 58" 
20 

3' U" 
22 

r 19" 
13 

Hours and Minutes 

No. of Cases 

S' 

9 

45" 

MULTIPAKAS 

5' 49" 4' 4" 
16 15 

2' IS" 
12 

2' 

5 

"L 

r 6'^' 

0 

1' 50" 
2 


Caudal anesthesia results in a complete paralysis of the iDerineal 
muscles. These patients cannot empty their bladders. They have no 
sensation at all Avhen the head is on the perineal floor. They have no 
abdominal sensation from a leAml usually just beloAv the umbilicus. 
Consequently, they have no stimulus to force the fetal head over the 
perineum. It is true that a proportion of such lAatients can be taught 
to use their abdominal muscles so that spontaneous delivery can be 
accomplished. Nevertheless, the incidence of instrumental deliveries 
(Table lY) is sharply increased particularly on a serAoee Avhieh has 
used a minimum of analgesics. 


Table IV 


Incidence of forcep.^i delivery 1939 
Incidence of forceps delivery with caudal ane.stlie.'iia 
Primi gravidas 
Multiparas 

There were 3 hrcech deliveries 


.12.84% (of 4,552) 
70.5% (of 200) 
S3.G% 

42.5% 


Disadvantages 

We AV'ish to remind you of an eaidier statement that, Avhen continu- 
ous caudal anesthesia is successfully e.sta]ilished, the patient goes 
through labor Avithout any discomfort Avhatsoever. Nevertlieless, there 
are some unpleasant and occasionally dangerous factors in the use ot 
this method Avhich require consideration. 

Care must be taken to prevent liquid skin antiseptic running doA\m 
onto the Auilva, Avhere it Ai'ill burn .severely. The knee-chesl, position 
is uncomfortable to maintain for long, especially during contractions. 
The lateral, or modified Sims’ position, is satistactory for the experi- 
enced operator, and for patients Avith excellent landmarks. It .should 
be employed in cardiac patients, and in those having such frequent and 
hard pains as to make them uncooperative in any other position. 

The insertion of the caudal needle is frequently rather ])ain(ul, 
though this is reduced by the .skillful operatoi- by careful infiltration of 
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the skin, subcutaneous tissue, and deeper layers adjacent to the perios- 
teum and sacrococcygeal membrane using the same pontocaine solution 
made up for the caudal. The use of a smaller gauge two inch '‘finder’’ 
needle, through which 4 or 5 c.c. of solution are injected into the tip of 
the caudal canal when it first penetrates the membrane, decreases the 
discomfort of the larger following needle. jMore care to insure an ade- 
quate local ti.ssue anesthesia is neee.ssary when the large (15 gauge) 
catheter- introducing needle is to be employed, as it takes considerable 
force to introduce it into the caudal canal. 

In this series most of the anesthetics were initiated by Dr. Brown, 
the Director of Anesthesia, or by one of three residents in obstetrics 
assigned to him for instruction in caudal techniques. A fair proportion 
of cases, however, was performed by “postgraduate physicians” who 
come for .supervised practical experience in the method. Due to the 
exigencies of teaching and the difficulties encountered in the early ex- 
perience of new personnel, the average time I’eeorded in more than half 
the eases from the skin wheal to the test-dose was 19.6 minutes. This 
can be reduced to limits of 3 to 10 minutes by the more experienced 
operator on uncomplicated subjects. The time required to establish 
accurate insertion has been as much as 40 minutes in some cases. This 
period may be one of considerable discomfort to some patients. The 
opinions of the obstetrician and the anesthetist may differ as to the im- 
portance and severity of discomfort associated with insertion of the 
caudal needle or catheter, but in the la.st analysis, it is the patient who 
Avill tell you whether it was worth it, after the dramatic relief of all 
labor pain is effected. 

Among other disadvantages are the potential major complications of 
circulatory or respiratory dejiression due to massive intraspinal injec- 
tion, intravascular injection, unusually high extension in the peridural 
space, or systemic toxicity due to absorption. By good fortune and 
rigid adherence to the strict regime of precautions outlined, no such 
major complication has occui-red. It is possible that the selection of 
pontocaine and the use of a vasoconstrictor (.suprarenin) have influ- 
enced this favorable experience. 

Another practical disadvantage is the time and attention of the ad- 
ministrator required for successful conduct of the method. Although 
many details of management can be entrusted to a nurse especially 
trained to this task, the patient must be followed more closely by 
rectal examinations by the intern or re.sident, and the anesthetist re- 
sponsible for the case or one equally competent in judgment and tech- 
nical facility must be available Avithin the building or on 10-minute 
call. Frequent problems arise in the management of a caudal case that 
require experienced appraisal, judgment, and decision, to insure un- 
interrupted maintenance of relief. It has been the experience of all 
in. our acquaintance who haA'^e gh'en a considerable number of eontinu- 
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oiis^ caudal anesthesias that as soon as they get far away from tlie 
patient something “goes wrong.” One must stay within fairly close 
leach of the nurse supervising the eases to insure their complete success. 

Results 

One hundred seAmnty-one cases (85|4 pei‘ cent) were classified as 
completely satisfactory. There were only 3 definite failures due to 
inability to locate the caudal canal. In ]6 patients there was initially 
complete relief, but later the needle became dislodged (5 cases) and 
was not or could not (I ease) be reinserted, or the needle was removed 
too soon, or the tubing became di.sconnected, or the catheter became 
plugged, i-esultiiig in return of pain, all 10 being classified as “tech- 
nical interruptions” of the method. Six patients liad incomplete relief 
in two of whom anesthesia was unilateral only. In 9 other cases of 
incomplete anesthesia, the deficiency was remedied b}’' technical correc- 
tions such as addition of tlie vasoconstrictor suprerenin (2 cases) where 
it had been omitted, inci-ease in the concentration of pontoeaine (4 cases), 
and reinsertion of the needle (5 cases). In 1 case tlie subarachnoid space 
was entered ; in another this was su.speeted. No complications resulted, 
but immediate complete relief of labor pain occurred following injection 
of less than the usual test-dose. Surgical removal of broken caudal 
needles was necessary in two case.s, the break in each ease being near 
the “neck” of the “hubless” Hingson needle. Neither needle pos- 
sessed the new “safety-bead” designed to prevent disappearance of the 
needle shaft under the skin. iiliJd blood pressure fall was recorded in 
34. eases, but in only six of these was the fall gi-eater than 30 points 
systolic. The greatest drop occurred in a mild toxemia in which the 
pressure fell from 150/100 to 70/40 but it ivas i-estored to a safe level 
by an intravenous infusion of saline and 1 mg, of neo.synephrin. Five 
patients complained of pounding headache during the injection. One 
complained of momentary chest pain, one of palpitation, and one had 
nausea and emesis after the first injection. Four had chilly sensations. 
In three patients severe chills were present aftej- injection, one lasting 
fifty minute.s. Three others developed chills with fever. In one the 
temperature went to 104° F., and she was disoriented for three hours. 

In two patients relaxation was .so marked that the cervix pi'otiTided 
externally after delivery. Two patients had severe post-partum hemor- 
rhage. There were 13 cases of mild endometritis, 3 ol pyelitis and five 
that refjuired catheterization po.st partum, which is no more than in 
cases without caudal anesthesia, itlotor loss was piesent to some, degree 
in 154 case.s and in 60 of the.se it was marked. In most cases the onset 
of motor paresis was delayed for some time after the first injection. 
One patient had fecal incontinence for three days. One ])atient de- 
veloped anal sphincter I'claxation bladdei' paralysis, and a bilateral 
foot di'op. This patient was a luetic who had received lour neosalvar- 
san injections (2 neo of 0.3 with 0.13 bismuth and 2 neo ot 0.6 with 0.13 
bismuth) dining ])regnancy and from whose liaii" arsenic was i-eeovercd 
post partum. Neverlhele.ss, the paralysis developed during labor. The 
rectal .sphincter gradually regained its tone over a peilod of ten days 
but the foot drop impi-oved very .slowly ami even after nine weeks 
muscular control is still imperfect. 

In our experience labor was not .shortened. In six cases labor lasted 
more than 24 hours after the caudal injections were hegun and one of 
these was a multipara. We were unable to note any evidence ot cervicai 
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relaxation due to the anesthetic althougli there Avas prompt and com- 
plete relaxation of the perineal muscles. 

Summary 

1. Two lunidred cases of continuous caudal anesthesia are presented 
and discussed mainlj" from the vieu'point of the obstetrician. 

2. Pontocaine-suprarenin-saline solution has proved a safe agent for 
this method providing 3 to 5 hours of relief from the first dose, and 1- 
01 * more hours of relief from subsequent injections. 

3. Certain precautions are outlined, but the detailed technique is re- 
served for another publication. Adherence to a strict regime is advised. 

4. Tables are given quoting figures on duration of labor under caudal 
anesthesia and time required to complete cervical dilatation. We find 
tliat cervical dilatation is not accelerated in this series. 

5. The incidence of o])erativc deliveries is increased. 

6. Several disadvantages of caudal anesthesia are discussed. 

7. The results and complications are classified, including IV 2 per cent 
total failures, and 13 per cent additional not completely satisfactory. 
One hundred seventy-one of 200 ea.ses were completely satisfactory. One 
prolonged neurological complication is reported. 

8. There Avas no maternal mortality. Fetal mortality AA*as 3.0 per cent." 
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CONTINUOUS CAUDAL ANESTHESIA WITH PROCAINE 
HYDROCHLORIDE IN 240 OBSTETRIC PATIENTS* 

William F. Mengert, M.D., ])allas, Tex. 

(From, the Department of Ohstetrics and Gynecology, The State University of Iowa) 

use of continuous caudal anesthesia at the University of Iowa 
A began in August, 1942, and this report is coneei-ned with the first 
240 obstetric patients on whom the method was tiled. The patients 
were largely unselected, although- the major obstetric eomiilications 
were avoided. Nine men wei*e responsible for the administration of 
the anesthetic, a fact which must be borne in mind when the failures 
in this series are discussed, since it is well recognized that technical 
proficiency in introducing a needle into, the caudal ciinal is important. 


Method 

The catheter technique was employed universally, A number .13 
gauge, 31/2 inch needle was inserted into the caudal canal and a num- 
ber 5 ureteral catheter threaded through it. Procaine hydrochloride, 
generally 1.5 per cent in saline solution, was the anesthetic agent, al- 
though a 2 per cent solution was used occasionally. The standard dose 
was 30 cubic centimeters, although varied sojnetimes to suit individual 
reaction. As a 2 >roi)hylaetic against any possible toxic effects of the 
drug, 1.5 grains of sodium pentobai'bital (nembutal) were given orally 
prior to introduction of procaine. Believing that the rates of absorp- 
tion and excretion Avere more important than the amount administered 
at any one given time, doses Avei'e recorded as milligrams pei‘ hour and 
ranged from 400 to 600. As a Avorking imle, no anesthetic Avas con- 
tinued more than 24 hours. 

Results 


Excellent results (total elimination of pain) Avei-e obtained in 68 per 
cent of the iiatieiits. Fair results Avere olitained in 12.0 per cent, poor 
in 2.5 per cent, Avhile failure occurred in 16.9 per cent (39 iiatients). 
The operator failed to introduce the needle into the caudal canal in 18 
instances : In Iavo cases .spinal fluid aa’us encountci’ed and the iirocedure 
immediately abandoned. In 11 patients the anesthetic Avas discon- 
tinued, 3 times accidentally and 8 deliberately because the patient 
either Avas not in labor or Avas experiencing a prolonged labor. In 8 
instances, the cause of failure Avas not .specified. In general, it may 
be said that anesthesia Avill ahvays be satisfactory if: (1) the appa- 
ratus is placed, and remains, in the caudal canal ; (2) il sufficient 
anesthetic is introduced. 

*Rca<l at a iiicntin:? of Uio Chie.'iKO CyncooIoKical Sooioty, Oefobor ir,, ]!)tZ 
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Effect on Labor 

Tlie figures have not been analyzed Avitli regard to the total length 
of labor, since the series is entirely too small to warrant conclusions 
in this regard. It is, however, the clinical impression of those who 
participated iir the study that tlie first stage of labor is somewhat 
accelerated Avhile the second is markedlj^ retarded. For example 35.4 
per cent of the patients in the present series (primigravidas 63.7, multi- 
gravidas 10.2) required forceps operation. These figures are consider- 
ably in excess of the usuallj'' conservative clinic incidence of employ- 
ment of forceps at the University Ho.spitals, although indications were 
not altered. Moreover, the definite clinical imjiression was obtained 
that spontaneous rotation from an occiput posterior or transverse posi- 
tion was interfered with, since the incidence of manual or forceps ro- 
tations was definitely increased. 

Significant blood pressure depressions were noted in a certain num- 
ber of patients, although this fact was not appi'eciated at first. In the 
last 136 patients, depression of systolic pressure below 80 millimeters 
(Hg) was noted in 13 or 9.6 per cent. This fall ivas readily combated 
by the simultaneous administration of % grain ephedrine sulfate, % 
grain intravenously and % grain intramuscularly. Such blood pressure 
drops are now anticipated through careful observation and ephedrine 
administered prophylactieall}", when indicated. 

Effect on the Mother 

There were no maternal deaths and no postanesthetic paralyses of 
legs, anal or bladder sphincters by the time (average 10 days) the 
patient left the hospital. The maternal complications included: Two 
superficial infections which healed ivithout surgical inteiwention and 
which did not cause any neurologic sjoiiptoms; 2 subarachnoid punc- 
tures followed by immediate abandonment of the procedure; 1 gener- 
alized muscle twitching subsiding spontaneously without recurrence 
despite subsequent reinjections of procaine; 2 patients transiently de- 
veloping unilateral Horner’s syndrome, i.e. mydriasis, Avidening of the 
palpebral fissure and slight exophthalmus ; 1 catheter cut off. This 
last accident occurred because the operator, believing the introducing 
needle Avas not in the caudal space, AvithdreAV the catheter Avithout first 
AvithdraAAdng the needle. Tavo centimeters of the catheter Avere cut 
off and remained in the caudal canal. No sei’ious operative attempt 
Avas made to remoAm the end of the catheter and the patient suffered 
no consequences. 

Effect on the Infant 

There Avere 2 fetal deaths in a series of 201 patients (240 less 39 
failures) but neither death Avas attributable to the anesthetic. There 
Avas one other fetal death but this occurred in one of the 39 eases of 
failure AA'here no procaine Avas injected. One hundred seventy-three 
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(86 per cent) of the children cried spontaneouslj’’ immediately after 
birth and in some instances before the shoulders were extracted. Nine- 
teen (9.5 per cent) exhibited a veiy slight- delay in breathing, but in 
no case more than 2 minute.s. Only -3.5 per cent I’crjuirc-d any ro.sus- 
citative measui-es because of a.sphyxia. 

Indications and Contraindications 

Gontinuous caudal anesthe.sia was administered to certain patients with 
heart disease, One of whom was a grade III. Her labor was so smooth and 
the effect oii the heart so negligible, it might seem as if this is a very 
desirable method of anesthetizing cardiac patients. 

Because there is practically no effect on the infant, it would also 
seem that the continuous caudal techniijue might solve the problem 
of a.sphyxia in relation to analgesia and ane.sthesia for women in pre- 
mature labor. 

The method is contraindicated whenever a fe.st of labor is nece.ssary, 
since no te.st can be adequate without the full, voluntaiy cooperation 
of the pai-turient. 

Comment 

It is premature to pi-ediet the future place of eontiiiuous caudal 
anesthesia. The method is time-eon.suming and thei’o can he no douht 
that it po.sse.sses potential danger-s. The.se risks inay he largely mini- 
mized and often eliminated when the method is einployed with intelli- 
gence and meticulous attention to detail. Ilowevei-, this objection 
alone .should be .sutficient to preclude its routine use. 9’])e phy.sieian 
employing continuous caudal anesthesia must, personally supervise eveny 
detail. There .should be no delegation of any pai-t of the technical 
perforniance to others. On the other hand, it is a I'cmarkable method 
which comes close to .satisfying the requi/'cmejits of an ideal obsteti-ie 
ane.sthetie agent. In .selected patients, provided the physician is ade- 
quately trained and is prepared to be in con.stant. attendance thiough- 
out the course of the anesthetic, it Avould seem to be a .satisfactm-y 
method.^'' 

2211 Oak Lawx Avkxue 


•ScG Dipcufipion on Syinposiuni on 


ObstetrlorU Anc-stlu'5iM, 



CONTINUOUS CAUDAL ANALGESIA IN OBSTETRICS 

A Commentary 

Arthur Baptisti, Jr., j\r.D.. F.A.C.S., Haokr.stowx, Md. 

A t the Bnllimoro Cily no.si)ital.s, in 1938, caudal ane.slliesia in ob- 
.stelric.s wa.s subjected to a critical .study by a grou]) oi‘ resident 
obstetrieians, under my .su])ervi.sion. We confirmed previous investi- 
gators’ observation.s, viz.; a single injection of anestbetie agent through 
the sacral hiatus would produce complete relief from pain for the par- 
turient in active labor regardle.ss of the stage of labor and this an- 
algesia would be accom])anied by classical caudal ane.sthc.sia and marked 
perineal relaxation. Such obtundity jdienomena per.si.sted for ap])rox- 
imately one hour after wliich time they gradually disappeared. The 
uterine contractions continued without interruibion through.out the 
period of aimsthesia. AVe also found that if we reinserted the needle in 
the caudal canal and injected a repeat does of anesthetic agent when 
the effect of the i)rcviou.s injection was beginning to disappear, satis- 
factory anesthesia would continue on for another hour. In other words, 
we could produce continuous analgesia and anesthesia by a continual 
administration of anesthetic solution by single injections at a])propri- 
ate intervals. AVc studied a small .series of cases in which this continuous 
anesthesia was maintained by rci)eatcd injections, beginning at various 
stages of labor. AA^e hojicd to find that labor would jn-ogre.ss normally 
to a spontaneous delivery without i)ain but we were disap])ointed. Al- 
though we found that cervical dilatation would frequently progress 
satisfactorily if the pre.senting part were deeply engaged, if the pre- 
senting j^art were in high pelvis the first stage was sometimes eonsider- 
ably retarded. To our further disappointment we found that in the 
large majority of cases the second stage was retarded and in almost all 
cases was arrested. Although some descent usually occurred the pre- 
senting part was usually arrested in low pelvis and we were forced to 
follow one of two courses: delivery by forceps from the arrested sta- 
tion or, allow the patient to recover f)’om the anestliesia and complete 
the labor by tbe usual painful sceojid stage. AA^hcii we followed the 
latter course we found ourselves dealing with an unmanageable patient 
who demanded another injection of that “wonderful medicine.” This 
reaction is quite understandable to anyone who has witiiessed the 
. dramatic relief of pain with caudal anesthesia. AAnien we delivered 
these “arrested” heads by forceps we realized that Ave were rarely per- 
forming an “outlet forceps” and too often not a very “low” forceps. 
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Delivery of all primigravidas by outlet foj-cep.s ajid epi.siotoin}^ was 
the established routine of the clinic at the time of our study of caudal 
anesthesia. I think we were eom])lelely aware of what an outlet forceps 
delivery really means and herein lies a veiy important issue. When 
the head has traveled beneath the pubic arch and begins to crown and 
is then delivered by forceps, such a delivery is correctly an outlet 
forceps. In this type of delivery the forceps are used for extension 
but not traction. A liead delivered from any higher station ceases to 
be an outlet forcejjs and is accomplished ])rincipall,y by traction to bring 
the head beneath the pubic arch. 

Most trained ob.stetrieians feel that elective ejhsiotoiny and outlet 
forceps delivery are ju.stifiable because of both immediate and remote ad- 
vantages, but these obsteti-icians also know that elective delivery of a 
head from a higher station is unju.stifiable and constitutes poor obstetric 
judgment. It is true that a trained operator may deliver from a higher 
station with a satisfactory outcome Avhen the pi’ocedure is indicated 
and necessary, but he does irot elect to do it because he knows that such 
deliveries are fi'equeirtly the antecedents of pathologic i-elaxation of 
pelvic .supporting tissues. 

Our exjrerience with caudal anesthesia, therefore, indicated that if 
the anesthetic were administered .somewher'e in the middle of labor, 
we wer'e forced to terminate the labor hy what oiu' guided experience 
dictated was “bad obstetrics,” It is true that occa.sionalJ.v a multipara 
could be encouraged to terminate the labor- sponiancoiisly hy requesting 
the patient to bear down when she had a painle.ss contraction, but these 
eases were the conspicuous exeeptiorrs. In most jn-imigravidas with such 
encour-agement the head would not descend to a station from which the 
delivery could conscientiousl.v be labeled an outlet for-eeps. 

Our conclusions fr-om this .study of caudal anesthesia indicated tliat 
its u.se to eliminate fir.st- and .secorrd-stage pain was inadvi.sable becau.se 
of the interferenee with the noranal mechanism of labor. We concluded 


that it does have many de.sirable advantai»:e.s as an anesthetic for de- 
livery in selected cases when oper-ativc delivery is indicated. For- such 
pur-poses a .single injectiorr usuall.v affoi’ds sufTicient ane.sthesia lime. 
We also pointed out that the admirrisli-ation of a caudal ane.sthetic, no 


matter- when administer-ed, is potenliall.v dangerous. And although, 
by exei-cising intelligent caution, this danger- may he minimized it can- 
not be entirel.v elirnirraled. It seemed to u.s, ther-ofoi'c, that a cairdal 
ane.sthe.sia used as an analge.sia is inadvisable Even as a routine de- 
livery ane.slhetic it is unjustifiable and .should be u.sed onl.y in .selected 
cases. If our factual findings are accurate I believe anyone inter-csted 
in a higher order- of obstetr-ics will agr-ee with the conclusion.s. A de- 
tailed repor-t of our- study and conclusions wer-e dul.-i' rccor-ded.’ 

We over-confident ly ignor-ed our own jurbji.slied counsel and iollov- 
ing the completion of our- .ser-ies for jniblicatinn, the jrr-ocedui-e was con- 
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linued as a routine delivery anesthetic on the obstetiic service. The 
administration of tlie anesthetic to approximately our six hundredth 
case resulted in an accidental intradural injection •with sudden respira- 
tory failure. The administration of intratracheal oxygen, artificial 
respiration and lumbar juineture and ivithdi-awal of spinal fluid (con- 
tained anesthetic) resulted in the resumption of s])ontanoous respiration 
after twenty anxious minutes. This particular anesthetic was admin- 
istered by an experienced operator who had taken the usual precautions 
to exclude intradural and intravenous injection. Oiir confidence was 
shaken and caudal anesthesia ivas discontinued as a routine anesthetic. 
Our enthusiasm for the procedure was being shared by two other large 
maternity clinics in Baltimore (The Johns Hopkins Hospital and Uni- 
versity of klaryland Hospital) where it was being usnd cautiously. At 
the Johns Hopkins Hospital in March, 1940, caudal anesthesia was ad- 
ministered to the one hundicdth ob.stetrie patient and two minutes later 
the patient was dead. All customary .safety ]-)recautions had been ob- 
served. Post-mortem study revealed the })resenee of the anesthetic solu- 
tion in the spinal fluid. The procedure was thereafter abandoned at the 
Johns Hopkins Hospital. The procedure was continued at the Uni- 
vei-sity of Jlaryland Hospital until August, 1940, when a caudal an- 
esthetic Avas administered and the patient observed for five minutes. 
The attendant left the patient and returned a few minutes later to find 
the patient dead. In this ca.se the po.st-mor1em .spinal fluid contained 
no cAidenee of ane.sthetic solution. Thus the season of caudal anesthesia 
Avas terminated at another hospital Avhen the procedure aatss abandoned 
at the University Hospital. 

Tiwestigation subsequent to our original rejiort indicates that our 
conclusions regarding the incidence of comparatively high iielvie ar- 
rest represented a sampling error. IIopp’ Avas the fir.sl to point out that 
many labors Avere not arrested under fractional doses of caudal an- 
esthesia. In 1941, Hopp- published the first report on a series of eases 
in Avhich he used continuous caudal anesthesia to produce painless 
labor and delivery. His series Avas small and apparently attracted lit- 
tle attention. Hopp’s principle Avas highly publicized by Hingson and 
EdAvards in September, 1942,^ and continued Avith increasing fervor 
through 1943,'''” AAuth Hopp’s contribution conspicuously ignored. Such 
persistent zeal is unprecedented in the long line of preA'ious caudal an- 
esthe.sia enthusiasts. A panoramic aJcav reveals the history of tAventieth 
century ob.stetric.s punctuated Avith AA'aA^cs of enthusiasm for caudal 
anesthesia. The present AvaA’-e of enthusiasm, hoAvever, is of such mag- 
nitude that it is unquestionably the outstanding toiiie in American 
obstetrics todaj’'. The reason, I think, is not because of any significant 
scientific advancement in the application of the principle of caudal 
anesthesia in obstetrics but the ansAver lies in the poAver of the public 
press. IMedieal science has not discovered anything neAv but the lay 
press has. Expectant mothers all oA'-cr the countiy are requesting Avhat 
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has been misrepresented to them as ‘/safe, painless childbirth.” The 
movement has to some extent stunned the medical profession to the point 
of clouding its .judgment. Even unthont this influence the average phy- 
sician is moved beyond reason when he first witne.sses the dramatic 
relief of jiain tlie parturient experiences under caudal anesthesia. Un- 
foitunately, most physicians were caught in this surge of enthusiasm 
originating in the lay press before they knew what caudal anesthesia in 
obstetrics was all about and they could not combat it. Their impulse 
was to .jump on the band wagon and ride along. Such I'cactions, of 
course, will be only temporary and there are signs on the horizon now 
indicating that the .skies are beginning to clear. Physicians are begin- 
ning to awaken to actual facts. Witne.ss the increasing accuracy of 
interpretation of their own factual findings in the publications of 
Plingson and Edwards, the cliief .spon.sors of the movement. In their 
first reported eases the.y thought they were doing elective foi'ceps de- 
liveries^ and implied that the ane.stliesia was not interfering with the 
normal course of labor. However, in their most recent report*' they are 
apparently willing to recognize this interference. They admit, “The 
incidence of operative obsteti-ics is increased. No jiliysician .should use 
continuous caudal analgesia unle.ss he is well trained in the use of 
forceps. The incidence of po.sterior positions and 1ran.svcr,se arrests 
in midpelvis is increased.” And finally, the incriminating adrni.ssion 
that “the entire course of labor is altered from the picture de.seribed 
in textbooks.” 

It is incredible that the leaders of American obstetrics will allow 


such admissions to go unchallenged. The .science and art of obstetrics are 
built on the concept of the normal mcchani.sm of labor. In our search 
for the ideal obstetrical analgesia we have always in.sisted on the ilgid 
adherence to the criterion of “no increase in ojierativc deliveries.” 
Hing.son and Edwards would rely on the perineal relaxation to .jusfiiy 
their obligatory forcejis deliveries. It is true that the muscular relax- 
ation does facilitate the immediate problem of delivery to a degree but 
caudal ane.slhe.sia does not relax the bony pelvic ifng. The .sequelae oi 
forceps deliveries do not usually become manife.st until some lime later. 
Every gjmecologi.st I'calizes that many of ins plastic operations are 
necessitated beeau.se of a foreejis delivery done some years before. Hing- 
son and Edwards recommend delivering the jiatient “when the present- 
ing part can be seen by .spreading the vulva.”" In this role the relaxed 
])erineum becomes a two-edged sword in that one can visualize the pre- 
senting part at a comparatively high station when the rela.xed pei'ineal 
muscles are spread apart. As I witnessed the motion picture on caudal 
anesthesia Avhich is being shown and watched the depiction ot the ter- 
minal .stages of an axis-traction forceps delivery, I wondered wliere in 
the peivi.s this head might have been when the delivery was started. 
That part, of the delivery is not shown. I also wondered if that pa- 
tient Avill be consulting a gynecologist ten years hence. 
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Caudal aneslliesia is no safer today tlian it ever Avas. Tlie present 
practice of using' an indwelling needle or catheter in the sacral canal 
between in.jections has done nothing hut increase tlie hazards. Al- 
though the ever present danger of vascular collapse probably remains 
the same, the risk of accidental dural penetration is increased. The 
hazards of needle breakage and infection have been added. The tact 
that any therapeutic ]n’oeedure carries a risk does not necessarily con- 
demn its use in medical jiraetice, the art and science of which is made up 
largel.y of the balancing of risks and probabilities. However, the use 
of such a hazardous procedure deciively to relieve the usually in- 
nocous pains of labor is unjustifiable. Since the recent advent of con- 
tinuous caudal analgesia four women have lost their lives because of 
the procedure per se.®’ There have been other “close calls” re- 
ported. There must be other fatal or near fatal accidents Avhieh were 
not reported. Never before has the human nervous system been sub- 
jected to the action of such jirolonged eoncentrated anesthesia. The 
absence of residuals and secpielae remains to be proved. Suggestive evi- 
dence of some neurologic damage has already come forth’^ and this lead 
is being folloAved through by experimental animal investigation, as it 
should be. 

When one contemplates the future of continuous caudal analgesia, it 
would seem important to realize that for many years disciples of cau- 
dal anesthesia Inu'c frequently appeared on the medical horizon. They 
haA'e fanatically recommended its use in urology, proctology, gynecology 
and obstetrics but practicall.A' all of these enthusiasts have eventually 
abandoned the procedure. Some surrendered soon because of the tech- 
nical difficulty of administration but others who mastered the technique 
gave up later because of the inherent hazards in the principle. It seems 
strange that the tragic accidents are so frequentl.A’’ delayed in any one 
man’s experience, but apparently they cA^entually do occur. I predict 
they will come to those Avho are noAV promoting continuous caudal an- 
algesia. HoAvever, even if Ave assume they Avill not occur there are other 
disadvantages to the procedure Avhieh preclude its very general appli- 
cation. The procedure is laboriously time consuming. Busy ob- 
stetricians, anesthetists, or house officers Avould luiA^e time for nothing 
else. The financial obligation iuA'oh’ed for expert supervision and 
administration AAmuld be prohibitive tor most patients. 

The fact that the promoters of tliis movement are conducting a 
“school” in Avhieli a general practitioner, untrained in obstetrics, may 
administer a fcAv caudal anesthetics to Avomeii in labor and then 
“observe” the deliA^eiy of these patients AA’ould seem open to serious 
criticism. Such a practice is a reckless method of evaluating the pro- 
cedure. The incidence of complications Avill be inA^ersely proportional 
to the obstetric judgment and dexterit.A' of those Avho use it. 

The test of time Avill put continuous caudal analgesia in its appropri- 
ate place in obstetrics and until this comes about aa’-c must hope that the 
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minimum number of mothers will suffer harm. Contemplation of the 
appropriate place of this procedure reminds one of the episode of the 
elective version of Potter and his di.seiplcs who threatened to revolu- 
tionize obstetrics l)y a procedure which interfered with the normal 
mechanism of lal)or in order to bring relief to women in labor. The 
lest of time settled the Potter version, appropiiately, in the footnoles 
of the history of America]] obstetrics. Despite the initial fanfare, I 
su.spect much the same fate for continuous caudal analgesia. Although 
its occasional use in accurately .selected cases may give it some degree 
of permajienee, I predict it will never become genei-ally used in obsletrie 
practice. 
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CYOLOPROPANE-PITUITRIN INCOMPATIBILITY 

Staxtox Brmxkofj;', i\r.D., Nkw York, N. Y. 

I T IS surprising- to note the paucity of eases of pituitrin shock, espe- 
cially of those with fatal result, reported in the literature. It is prob- 
able that the condition is not as rare as this would indicate, but its 
occurrence should be kejh in mind. The lack of rei)07-ts is ])robably due 
to the failure of the anesthetist or obstetrician to recognize the picture 
when it presented itself, the diagnosis of pulmonary embolus, shock, 
coronary occlusion, or anesthetic death being made without considering 
the possibility of drug susce])tibility. These mistaken diagnoses are 
readily understood .since this is often the picture exliibited, but the 
underlying cause has not l)een appreciated. 

In this paper we should like to point out the basic pharmacologic 
facts with re])orts of two eases witnessed. 

Pharmacology 

Cyclopropane is a very potent hydrocai-bon capable of producing 
surgical anesthesia in concentrations permitting a high percentage of 
oxygen in the mixture. For this rea.son, it has come to be demanded by 
obstetricians when doing cesarean sections, and rightly .so, because of 
the short induction period aiid the benefits of high oxygenation to 
mother and child. 

Pharmacologically, cylopropane is a stimulant of the parasympathetic 
system. It causes bronchoeonstriction, Avhich may induce an asthmatic 
attack in a susceiDtible patient. It also has a tendency to produce all 
sorts of cardiac arrhythmias with displacements of the rhythm centers, 
ranging from bradycardia to ventricular fibrillation. 

Pihiitrin, an extract of the posterior ])i1uitary gland, has four prin- 
cipal actions. It stimulates the myometrium, causing contraction of 
the uterus, constricts the capillaries and smaller ai-terioles by direct 
action on the muscle cells; stimulates the intestinal musculature to 
contraction by direct action on the muscle layeis ; and has a pronounced 
antidiuretie action by causing maximum reabsor])tion by the cells in the 
loops of Henle. The actions i>rimarily affecting our problem are the 
contraction of the uterus, and the xnidesirable side effect of constriction 
of the coronary vessels."’ Burstein^ has also pointed out that it intensi- 
fied the bronchoeonstrietive action of cj’clopropane, which he- found 
when investigating ixitressin, the ijressor fraction of pituitrin. 

Pituitrin may produce reactions of tlii-ee types: anaphylactic, cardiac, 
or respiratory. The first is not particularly dangerous, especially when 
not in conjunction Avith cj’-clopi-opane anesthesia, and the recovery from 
the shoeklike symptoms Avith urticaria, itching, and angioneurotie 


ion 
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edema is rapid upon the administration of a few minims of adrenalin. 
Pituitrm shock due to the action of the pressor fraction on the heart is 
attributed to coronary constriction followed by myocardial anoxia, dilata- 
tion of the heart, decrease in cardiac output, and fall in blood pressure, 
ivith sometimes a fatal outcome. The respiratoiy reactions are signified 
by bronchoconstrietion of varying degree, simulating an asthmatic 
attack. 

Pituitiin is marketed in two forms, which vary only in strength, 
obstetrical pituitrin having 10 units per c.c., and the surgical form 20 
units per c.c. It has been broken up into its fractions, and is obtainable 
as pitocin, " containing the oxytocic fraction with a very small amount 
of the pressor fraction, and “pitressin,” which is almost purely the 
pressor fraction with onlj’' slight contamination by the oxytocic fraction. 
Pitocin, rather than pituitrin, is then evidently the drug of choice in 
obstetrics. 

The combined use of ej’^elopropane and pituitrin is fraught with 
danger since they are both parasympathetic stimulants. In the circula- 
tory system they have a sjmergistic tendency toward the production of 
hypertension and/or cardiac arrhythmias. From the parasympathetic 
stimulation of the respiratory tract they may produce laryngospasm, 
crowing, stridor, or bronchoconstrietion, which may i-ange from asth- 
matic wheezing to massive collapse of the lungs. The bradj^cardia often 
seen may be due to vagal stimulation, direct myocardial action, or in- 
tense coronarj^ constriction. 


Case Reports 

Case 1. — Mrs. S. G., a 30-year-old primipara, was admitted to tJie 
Adelphi Hospital, Brooldyn, N. Y., on December 6, 1942, vitli ruptured 
membranes and irregular pains. She was obese, of a tj^ie suggesting 
an endocrine imbalance, with an ample pelvis. The blood pre.s.sure was 
120/80, and the physical findings essentiallj’^ negative except for obesity. 

She was in labor until December 10, 1942, witlx irregular pains of 
moderate severity, but requiring morphine plus scopolamine sedation 
because of her uncooperative nature and meager intelligence. The 
cervical dilatation progressed slowly over this period to 3 cm. At this 
time a consent for cesarean section was finally obtained. 

At 9:25 p.M. on December 10, 1942, anesthesia -with a mixture of 
cyclopropane and oxygen was stalled, the patient ha\ung had no pre- 
anesthetic medication. A Waters’ cesarean section was started at 9:37 
P.M., and a normal living child delivered at 10 :40 p.m. Ergotrate and 
pituitrin were then given to contract the uterus and control the bleeding. 
The pulse, which had been about 110, now rose to 130 and remained 
between 130 and 140, full and bounding, for the remainder of the 
operation which ended at 11:30 p.m. At the clo.se of the operation, 
when the mask was removed from the patient’s face, she became cyanotic, 
and oxygen was administered, with a rapid improvement m tlie 
patient’s color. She was watched for about fifteen minute.s and then 
removed to her room. Upon arrival there at 12:00 midnight she was 
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reacting, became very restless, requiring several attendants to restrain 
lier. Her heart rate had risen to 200, she rapidly became cyanotic, and 
succumbed at 12:50 a.m., in spite of strenuous supportive measures. 
Permission for autopsy was not obtained. 

On the basis of the clinical findings, we feel that this patient had a 
massive atelectasis, whicli probably was precipitated by the combined 
bronehoconstrictor actions of pituitrin and cyclopropane. The possi- 
bility of cyclopropane alone producing this atelectasis is strong, but it 
was undoubtedly greatlj'' aggravated by the pituitrin. 

Case 2. — Mrs. C. K., a 35-year-old primipara, was admitted to the 
Lenox Hill Hospital at 6 :30 a.m. on November 10, 1943, thirty-five weeks 
pregnant, vdth a histoiy of having had severe cramps associated with 
moderate bleeding the preceding evening. At 8 :30 the fetal heart had 
become irregular and rapid, and a cesarean section was decided upon. 
Preanesthetic medication of atropine gr. was given at 8:45 a.m. 

Induction of anesthesia, using a cyclopropane-oxygen mixture, was 
started at 9:17, and after an infusion was begun, the operation com- 
menced at 9 :29. Up to the time of delivery of a normal living child at 
9 :40, the pulse had remained fairlj'- constant between 96 and 116, and 
the blood pressure at about 130/80. 

At 9:41, pituitrin, 1 c.e. was injected into the uterus and ergotrate, 
1 c.e. given intravenously. At 9 :45 the pulse was 132, amd then at 9 :48 
had dropped to 76. At 9:50 the pulse was 176, and morphine sulfate, 
gr. Ys was given intravenousl3^ At 10:00 the respirations had become 
somewhat depressed, but responded to eoramine and metrazol, 1 c.c. 
each. At 9 :45 small amounts of ether were added to the anesthetic mix- 
ture, and the cyclopropane discontinued. At 10:05, 500 c.c. of blood 
were added to the infusion. Prom now until the end of the operation 
at 10:25, the pulse varied markedly between 76 and 164, weak, fairly 
regular, at times unobtainable. 

At 10:40 the patient had fully reacted and was extremely restless, 
with a feeble rapid pulse, pale, and throwing her arms around, dis- 
lodging the infusion. Oxygen was administered intennittently after the 
close of the operation. Pantopon, gr. Vs was given at 10:50, at which 
time the patient was pale, with a trace of cyanosis, and oxygen was 
being administered continuously. At this time, the condition of the 
patient appeared very grave, and intravenous therapy of blood (500 
c.c.) and plasma (500 c.c.) was started in both arms, between 11:00 and 
11 :15. Her respirations were shallow. Neosynephrin, eoramine, 
metrazol, and adrenal cortex were given intravenously from 11:15 to 
11 :30 with no result. Her pulse and blood pressure were not obtainable 
now, and very shallow respirations Avere being reinforced by positive 
pressure on the rebreathing bag. At 12:15 the heart beats could no 
longer be heard, the respirations were maintained Avith the anesthesia 
machine and then Avith an E & J Resuscitator, Avhile intensive stimula- 
tion Avas again given until 12 :55, Avhen the patient AAms pronounced dead. 

At autopsy, the only positive findings AA^ere some small atelectatic 
areas in the lungs Avith no signs of a pulmonary or coronary embolus. 
There had been no postoperative intra-abdominal bleeding. 

In this case, the injection of pituitrin precipitated a severe cardiac 
derangement. The pulse became uncontrollable, AAutli marked varia- 
tions, folloAved by a progressive circulatory collapse. During the close 
of the operation, the combined effects of ether Avith a high oxygen con- 



112 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


ceniration and stimulants helped maintain the patient’s condition, hut 
Yiien the pesthesia was discontinued, she rapidly declined and could 
not be revived^ The ether was given too late in an attempt to stabilize 
the patient. Undoubtedly, this was a severe form of the cardiovascular 
type of pituitrin shock due to the combined actions of pituitrin causing 
myocardial anoxia and cyclopropane disturbing the rhythm centers. The 
small atelectatic areas in the lungs, found at post mortem, were not 
enough to have caused this picture. 


Discussion 


Pituitrin shock has been reported .several times in the literature. 
Bieker.s^ reported an interesting case of an anaphylactic reaction in a 
multiparous woman at two successive deliA'eries after the administra- 
tion of pituiti’in, only the .second of which Avas diagnosed and cured 
immediately Avith adrenalin. Oi-ecne'* has reported unfaA’orable reac- 
tions from the use of pituitrin in surgical procedures being done undei’ 
cyclopropane ane.sthe.sia. In a scries of seven cases of pituitrin shock 
in patients undergoing sui-gieal procedures, such as hysterectomy by 
the Amginal route, Avhere pituitrin Avas injected into the uterus to 
minimize bleeding, observed by Adelman and Lennon,’ there Avere no 
fatalities. 


In one of our ease.s, the depre.ssion of re.spiration and bronchocon.stric- 
tiA'e effects of cyclopropane combined Avilh the bronchoconstrietion of 
the pituitrin produced a mas.siA'c collap.se of the lungs Aidiich Avas not 
disclosed Avhile the patient Avas receiAung a high concentration of oxygen. 
In the other ease, the .synergi.stic actions of the cyclopropane and 
pituitrin .seiwed to produce a condition of shock leading to anoxia Avhich 
AA'as irrcA'ei’sible. It Avas partially disguised during the ane.sthesia but 
once this Avas discontinued, the .status of the patient rapidly became 
AA’orse, and in spite of strong rcsuscitative measui'es, there Avas a 


fatality. 


Although pituitrin has been u.sed in connection Avilli cyclopropane in 
many eases AA'here no untOAvard reactions Avere noted, this does not 
ab.soh'e the combination of blame. It is in those cases Avhere the patient 


probably Avould haA'C had a reaction from pituitrin under any anesthetic 
that the scA'ere pietui’es here pi‘e.sented have occun-ed. rjj'ccne'' has 
recommended adding ethei' to the anesthetic mixtui'c if pituitrin is to be 
used, depending ujion the .sympathetic action ol the ether to counteract 
the parasympathetic effects of the pituitrin and cyclojirojiane. 


Comment 

Pituitrin shock is greatly accentuated when it occurs under cyclopio- 
pane anesthe.sia, and may cause a fatality. 1 here aie tAio Aiays to 
prevent this: fir.st, by using ether along with the cyclopropane; aiKi 
.secondlv bv not using pituitrin. Pitocin, the o.xytocic fraction o 
pituitrin’, is' just as good in causing uterine contraction, without any oJ 
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the side effects of pituitrin, and in many obstetric clinics lias supplanted 
it. Ergonovine in any of its forms is an excellent and rapidly acting 
oxytocic and can be used for this purpose instead of pituitrin. by 
using either of these alternatives, an extremely unfortunate accident can 
be avoided. 

Tlie author wislies to expre.'ss liis lliauk.s to Drs. I?. G. Boniine and S. Wiinpf- 
heinier for permission to u.sc tlieir cases in this report. 
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INTERSTITIAL ECTOPIC PREGNANCY 

L. Albert Thunig, M.D., P.A.C.S., Brooklyn, N. T. 

{From the Surgical Divkion of SI. John’s Hospital) 

C ARL H. DAVIS states that according to modern statistics, ectopic 
pregnancies vaiy in incidence from 3.3 cases in 1,000 pregnancies 
(these being the figures in Schumann’s series) to 13 cases in 1,000 
pregnancies (Wynn in the Jolins Hopkins series).^ The same author 
states that pregnancy in the intrduterine portion of the Fallopian 
tube, so-called interstitial pregnancy, occurs in less than 5 per 
cent of all, ectopic pregnancies.^ On the basis of these iigure.s, in- 
terstitial pregnancy .should occur le.ss than once in 6,000 pregnancies to 
a maximum of less than once in 2,000 pregnancies. Accordingly, we 
may consider , interstitial pregnancy a relatively uncommon oeciir- 
rence.^_ Because of that fact and in order to show the similarity and 
di&similarity in the clinical picture, gravity and termination that may 
exist in two eases of interstitial pregnancj’- of about the same period 
of gestation, the author feels jirstihed in presenting the following two 
eases. 

Case 1. — ^Mrs. L. H., colored, 18 years of age, was admitted by ambu- 
lance to_ the medical service of the hospital with the diagnosis of acute 
food poisoning. Soon after admi.s.sion, she was transferred to the sur- 
gical division, June 16, 1942. 

Her family history and past medical history were noncontributoiy. 
In December, 1941, she had had a premature eight montlis’ infant. 

Present Illness. — Her last period occurred ajiproximalely MarcJi 28, 
1942. On Ma}’' 8, 3942, while standing, she aborted a six weeks’ fetus 
(mieonfirmed statement of the patient). Tin's was followed by bleeding. 
The bleeding stopijed during tlie night of May 8, but started again on 
May 9, and .she went to a ho.spital where she remained until i\fay 15, at 
which time she was discharged with a diagnosis of spontaneous com- 
plete early abortion and hy])ocIiromic anemia. After retui’ning home, 
she still felt weak and morning nausea and vomiting continued. On 
June 16, 1942, at about 1:45 p..w. .she developed sudden acute pain be- 
ginning in the right lower abdominal quadrant; she felt weak and is 
said to have fainted. She attributed her sudden di.stre.ss to some food. 

Examination on Admission . — ^Patient acutely ill, in severe pain witli 
marked pallor and cold extremities; temperature 98.6° F., pulse 84, 
respirations 20, blood pre.ssure 84/60. Breasts showed colostrum. Ab- 
domen rigid, extremely fender with rebound tendernes.s, and the max- 
imum point of tenderness is in the right lower quadrant where a mass 
the size of a walnut can be felt above the pubic crest. Pelvic examina- 
tion revealed a soft cervix low in the vagina and tender on motion. Tlie 
fundus uteri was slightly enlarged and displaced .sliglilly to the left of 
the midline, apparently by the mass on the right. 

The laboratory findings were as follows: Urine, negative, blood, 
hcmof^lobin 50 per cent, erythrocytes 3,850,000, leucocytes 9,200 with 
SO per cent polymorphonuclears and 20 per cent 3ymphocyfe.s; Ihc 
Wassermann was negative. Blood iinmcdiafely typed and vohiniar} 

donors .sought. 
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The diagnosis was niiitured ectoiiic pi'egnancj^, probably in the riglit 
tiilie with the tube plastered against the anterior abdominal wall. 

I saw. the case shortly after, and immediate operation -was ordered. 

Operation Avas done 2 hours and 15 minutes after admission to the 
hospital, and a little over an hour after transfer to the surgical di- 
vision. Under ej’-clopropane and ox3’'gen anesthesia, a right paramedian 
incision from umbilicus to s.^nnphj’-sis was made. Upon opening tlie 
peritoneal cavity, tJiere Avas a tremendous gush of fluid blood under 
pressure. The mass on the right Avas draAAm out of the abdomen and 
clamped at its base AAdth tAA^o Keith clamps, one on each side (Fig. 1). 



Pig'. 1. — Case 1. Ruptured interstitial pregnancy at 11 weeks. Most of the free 
blood and blood clots, with the exception of the blood clots in the cul-de-sac and 
deep pelvis, have been removed. Ruptured right cornua with chorion extruded and 
clamps in place are shown. Note that the extrauterine portions of both tubes are 
uninvolved. A fetus of about 11 weeks lies among blood clots in the cul-de-sac. 


This produced immediate and absolute hemastasis. There v^as at least 
a liter or more of free blood and clots in the peritoneal cavity. The 
mass at the right cornua Avas about the size of a small orange, it arose 
mesial to the beginning of the right Fallopian tube proper and the right 
round ligament, both of these structures being entirety independent of 
the cornual mass and entirety normal throughout. The uterus Avas only 
slightly enlarged; the left tube, left round ligament and both ovaries 
Avere normal. The mass had ruptured on its dome for about 1% inches, 
chorion extruded from the rent and a ten to eleven Aveelfs’ fetus laj^ 
unattached on the remaining blood clots in the cul-de-sac. The con- 
dition of the fetus indicated that it AA'^as in all probability alKe until the 
time of rupture. 
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The mass was cut off above the damps; several overlappinp' mattress 
Mitures were placed beneath the clamps controlling the entire base. 
Ihe sero.^1 edge ot the stump was now sutured with a fine chromic 
suture. The abdomen was closed in layers, using clips in the .skin and 
silkworm-gut tension sutures with Davey buttons. Operative time was 
55 minutes. 

The po.stoperative reaction ivas good, nevertheles.s, 500 c.e. of citrated 
blood w'cre given on the night of operation. There was a moderate 
febrile reaction during the fir.st live postoperative days ivith a maximinn 
tempeiature of 102° P . per rectum. The jiiilse "was excellent thi'oiigh- 
out being 90 or le.ss with one exceptional rise to 100. 

Ten days postoperativelj'" examination showed an abdominal ivoimd 
healed by primary intention with an entirely negative pelvis other than 
.slight tenderness in the right foimix. The patient was discharged June 
27, the eleventh postoperative day. 


Case 2. — Mrs. (1. N., colored, 28 years of age, walked into the ho.spital 
at 9 :30 P.M., Oct. 23, 1942, complaining of left lowmr quadrant abdominal 
pain. Her family history wms noncontributory. Her personal pa.st 
history: Seven and again four jmars prior to admi.ssion, she had been 
told that she had inflammation of the tubes and ovaries. Since June, 
1941, she has had a creamj^ irritating vaginal discharge. 

Present Illness . — Her last menstrual period of two days' duration 
occurred approximately July 28 to 30, about twelve -weeks before her 
present admission to the hospital. On September 10, six weeks later, 
she had a miscarriage but did not seek medical care. She had cramp- 
like pains which started after the “miscarriage”; the pains la.sted for 
several hours and disappeared for Iavo weeks; since then the pain has 
been intermittent and mild. 

Laboratory Findings. — Urine, negative, blood, hemoglobin, 72 per 
cent, erythrocyte.s, 3,700,000, leucocyte.s, 22,500 Avith 84 per cent poly- 
morphonuclears, 15 per cent lymphocAie.s, and 1 iier cent basopliiles. 
The Wassermann Avas negatiA-e. 

I examined this patient shortly after admission and tJie important 
pelAuc findings Avere as folloAvs: the eeiwix shoAved no definite changes 
in consistency or color and Avas not tender on motion or otherwise; 
the uterine fundus Avas only .slightly enlarged and shoAved no varia- 
tion in consistency; the right half could be Avell defined and Avas es- 
sentially negatiA'c; perched on top of the left uterine cornua, there Avas 
a definite, round, only slightly tender mass about 2 inches in diameter. 
The fornices, cul-de-sac and rectum Avere othenvise negative. 

Operation.^ — Under cyclopropane, oxygen and ether anesthesia a 
left paramedian incision Avas made from umbilicus to symphysis. The 
uterus proper Avas not enlarged and AA'as in good jiosition. Both OA-aries 
and the right tube and round ligament aatu-c entirely normal ; perched on 
the left cornua of the uterus and arising froih same by a broad base 
Avas a round ma.ss the size of a tangerine (Figs. 2 and 3). On one 
side and over the dome of the ma.ss, the omentum Avas densely adherent 
and at the firme.st point of attachment, it Avas darkly stained Avith old 
lilood pigment (Fig- 2). The omentum AA'as ligated and cut just prox- 


• Thiq natienfs hoFpitat record failed to .‘fhow U7at .any vaRinal e.\aniinatJon 1 a'i 
made- tliere wa.s no gro.s.<? nor micro.^icoplc ti.ssue exnmin.atlon 

\ oleonerative dikgnosi.s of terminated left interptitial pregnancy wa.s made 

in 1, bo»; 

duration .and occurring n little o\ei four nionins .ip.iri 
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iinal 1o its atlachnieiit to the mass, and by lifting tlio mass upward and 
forward, it could now be seen that the licginning of the extrauterine 
portion of the left tube ivas part of the posterior and inferior aspect 
of the mass (Pig. 3) and on the loAver anterior aspect, the left round 
ligament formed part of the mass, wliich could be demonstrated by retro- 
verting the uterus. The tube beyond the point of fusion with the mass 
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Fig. 2. — Case 2. Round nia.s.s at left cornua partly covered by densely adherent 
and bloodstained (old) omentum. 

Fig. 3. — Omentum lias been severed and mass lifted. Left tube forming part of 
cornual mass posteriorly and interiorly, and left round ligament anteriorly and in- 
feriorly, have botli been ligated and cut, tlie first turn in the knot from a single 
strand from each ligature denotes method of tying cut ends together. Clamp has 
been placed across cornua and overlapping mattress sutures placed, the outermost one 
of which has been purposely drawn .slightly heavier, encircles the upper part of 
uterine artery. 

Fig. 4. — Section of left cornua. The stump showing is the tube. Round ligament 
is also present but not in view. Structures represented from without inward are : 
adherent omentum, muscular wall of the cornua, blood clot, fllirin and occasional 
chorionic villus, amnion and 1.3 cm. attached fetus. 
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Avas entirely normal ; the .sajne held true ot’ ihe left I’ound ligament. The 
tube, ovarian artery and a portion of the left broad ligament were 
doubly ligated about % inch from the mass and cut between ligatures; 
the round ligament was treated in the same fashion. A single curved 
Keith clamp was placed acro.ss the base of the mass just below the 
level of the stumps of the tube and round ligament (Fig. 3). The distal 
ends of the round ligament and tube were tied together. The mass was 
cut off above the level of tlie clamp. The specimen was sectioned in the 
operating room and showed a condition as portrayed in Fig. 4. Outer 
layer consisted of uterine muscle, then came a lavmr of old organized 
blood clot with considerable fibrin but only an occasional chorionic 
villus, then the intact amnion vdth a 1.3 cm, attached fetus of approx- 
imately six weeks. Several overlapping mattre.ss sutures were placed 
below the clamp, the ontermo.st one being placed to encircle the upper 
end of the uteriiie artery (Fig. 3). This formed a groove into which 
the united ends of tube and round ligament were sutured. The area 
was then peritonealized by suturing the edges of the lips together over 
the buried tube and round ligament with a continuous suture.. 

The patient’s postoperative course was uneventful. There was a 
moderate febrile reaction for the first two days with a maximum rectal 
temperature of 102.4° F., and a maximum pulse of 1 20. From the third 
day on, pulse and temperature Avere normal and the patient was dis- 
charged on the eighth postoperative day vfith a clean-healed abdominal 
wall and an entirely negative pelvis and abdomen. 


Conclusions 

1. Interstitial pregnancies are relatively uncomuion. 

2. Interstitial pregnancies, even though of about the same period 
of gestation and similar in some respect.s, may vary greatly in symp- 
tomatolog)^, termination and prognosis. 

3. Never accept a patient’s statement concerning the occurrence of 
an abortion unless you personally see the products of conception. 

4. The.se tAvm cases show', as has already been emphasized by so many 
authors, that every unproved abortion should be suspected of being an 
ectopic pregnancy until i:)roved otherwise. Observance of this rule 
w'ould prevent many catastrophies. 

5. The presence of a w'ell-defined tumor at the cornua of the uterus 
Avith a history suggestive of extrautcrine pregnancy should lead one to 
.suspect an inter.stitial pregnancy. 
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SARCOMA BOTRYOIDES 

WiLLiAji A. Dwyer, M.D,, Paterson, N. J. 

(From St. Joseph’^ Hospital) 

I N THE ratlier extensive literature that lias grown up on the subject of 
sarcoma botryoides, McFarland’s articles, together with their as- 
sociated bibliography, are the most comprehensive to date. As a matter 
of record and ovdng to the rarity of the condition in children, the fol- 
lowing case is presented for its clinical and pathological interest. The 
disease ran its course in seven months from the date of onset of s 5 Tnp- 
toms until its termination in August. The patient vus inoperable when 
first seen. Subsequent deep x-ray therapy had no effect in staying tlie 
course of the disease. 

Present Illness. — ^About six weeks prior to admission to St. Joseph’s 
Hospital (Case No. 48S62) on March 9, 1939, the parents first noted a 
discharge of pus from the vagina. This persisted and on one or two 
occasions, the mother noted something protruding from the vagina. 
This protrusion was not constant; at times it would disappear. The 
child was taken to several doctors Avho diagnosed an infection. The 
discharge persisted and for the past two weeks there has been a small 
mass persistently projecting from the vagina. The child’s appetite 
has failed markedly. She has lost weiglit. In the past two weeks the 
child has had difficulty urinating, having to strain and complaining of 
pain. 

Past History. — The patient was a full-term spontaneous delivery 
21 months ago. There were no abnormalities. Tlie cliild took her 
formula well and gained steadily. She suffered from repeated “colds” 
but otherwise gained well and was noianal in every respect until tlie 
onset of present illness. 

Physical Findings. — The eliild lies in bed appearing pale, feverish 
and moderatel}^ ill. Fulness in lower abdomen with a fixed, firm mass 
felt in the left lower quadrant. The bladder was moderately distended. 
Liver and spleen not felt. 

Protruding through the ’^nilva was the tip of an iiuegular cellular 
mass about 2 cm. in length and 1 cm. in diameter, dark-red and gray in 
color, firm to the touch, fleshy but not hard. The mass occupied the 
entire vagina and extended into the right left lower quadrant. On the 
anterior and posterior aspects of the -vuzlvar portions were several pale, 
edematous grapelike bodies that could be broken off with the finger. 
There was no eridence of any cervix and the finger could be swept 
between the tumor mass and the posterior bladder wall, the latter having 
an uneven surface as if invaded by the tumor. On catheteiization only 
a few drops of urine were obtained. Thei-e was a rather diffuse sanguino- 
purulent discharge from the vagina. 

Biopsy Beporf. — Microscopic: Nino different pieces were selected 
for microscopic study. Although they vary slightly in structure, thej" 
all are made up of predominately myxomatous tissue. Some areas are 
fairly cellular and early mitotic figures are seen. In some parts the 
tissue is slightly fibrous with wide hyalinized areas and showing many 
small, thickened blood vessels. Two of the larger pieces are partly 
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surrounded by rather thinned-out, stratified, squamous eiiitlieliiini. 
There are also areas sliowing necrosis and hemorrhage. 

Diagnosis . — Myxosarcoma (Sarcoma Botryoides). 

Axitopsy Report. — ^Path, No. A-3378. (b. B. Kim.) Body is that 

of a markedly emaciated, white female cliild. Bigor mortis has not .set 
in. There is marked generalized pallor. There is slight dependent post- 
mortem lividity. The skin is Avrinkled and there is atrophy of the siil)- 



Fifr. 1.— Sarcoma Botryoi(lc.«. Low i>ower pliotomlcropraph (XlOO). 



2.-Sarcoma Botryokle.-^. HiBh power photomicrotrrapl. 
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cutaneous fat tissue. Protruding from tlie vagina, there is a pol.'VTDoid, 
hemorrhagic and edematous mass of tissue which on palpation is found 
to extend into the vagina and is adlierent to tlie lateral vaginal walls. 
There are no scars, petechiae or icterus. Edema is not noted. 



Pigr. 3. — .Sarcoma Botryoide.s. Anterior a.spect from above downward. 


Abdomen . — The skin over the lower abdomen is pigmented, light- 
brown in color. Distention is more marked in the lower half. The 
pannieulus adiposus is very thin and there is relaxation of the abdominal 
musculature. The peritoneal cavity contains no free fluid. The 
peritoneum is smooth and glistening. I'he greater omentum is ad- 
herent to the dome of the bladder. Upon separating it a small amount 
of purulent exudate is exposed, wliich is bounded by the omentum 
superiorly, the dome of the bladder distally and several loops of small* 
intestine posteriorly. There is a perforation in the dome of the urinary 
bladder from which purulent material exudes and which leads dii’eetly 
into the absce.ss cavity as described. The liver and .spleen are smooth. 
The liver extends 2 fingerbreadths below the costal margin. The .spleen 
is hidden under the co.stal margin. The small and large intestines are 
both moderately distended. The pelvis, after exposure of the abscess 
cavity, is seen to be filled by a distended bladder and an enlarged uterus. 
Thei’e are several bands of firm, fibrous adhesions between the uterus, 
bladder and pelvic walls. The uterus is adherent to the bladder and the 
anterior and posterior cul-de-sacs are obliterated. 
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^ Liver organ appears somewlmt enlarged, firm, and the capsule 
IS smooth and glistening. On section, it is yelloiY-brown in color. The 
cut surface presents a parboiled appearance. The lobular markings are 
not distinct. The portal fields are seen as pin dots, the central zones are 
not readily distinguishable. The hepatic and portal vessels are nonnal. 
Ihe gall bladder and bile duets az-e not noteworthy. 

Spleen.—The organ is moderately firm and the capsule smooth and 
glistening. Oii section the Malpighian follicles are seen as pinhead- 
sized grayish areas surrounded by the deep brick-red pulp. The pulp 
does not scrape. The splenic ves.sels are normal. 



Fig:. 4. — Sarcoma Botrj'oicles showing kidneys, lymph nodes, ureters. Posterior fuspect 

with uterus open. 


Pancreas. — The lobular marldngs are distinct. The organ is pale and 
film. 

Adremls. — The cortex is of normal width, pale yellow and well de- 
marcated from the gray medulla. 

Genitourinary Tract. — Both Iddneys are enlarged. The perinephric 
fat tissue is somewhat edematous and firm. The capsules strip readily, 
revealing a somewhat finely, granular surface with accentuated fetal 
lobular markings. Both kidneys are swollen and reddish-gi-ay in color. 
The cortex is widened and shows scattered hemorrhagic or gray streaks 
coursing upward from the medulla. They are linear in character and 
merge with the gi-ay corticoraedullary zone. TJie cortex is moderately 
well differentiated from the medulla. The medullaiy pyramids arc 
flattened and the ealices dilated. The pelves are markedly dilated on 
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both sides, as are bolii urelcrs. A large amount of urine is present in 
the pelves and ureters on botli sides. The mucosa of the ealices, pelves 
and ureters is injected and granular. The dilatation is more marked on 
the right side. As far as Ibe ureters can lie traced to the bladder, they 
are seen to be dilated. 

The bladder is firmly adherent to the anterior vaginal wall and 
uterus with obliteration of the anterior cul-de-sac. The whole forms 
a large tumor mass which is removed from the pelvis Avith some diffi- 
culty. The dome of the bladder leads to the abscess described above. 
The bladder is enlarged and occupied by a tiunor mass Avhich invades 
the anterior and lateral vaginal Avails, the ceiwix, body of the uterus 
and projects along the A^aginal Avails to the labia minora, adherent to 
these on both sides and then projects through the A^aginal orifice. The 
tumor mass is semisoft and composed of lobules of gray-Avhite, edema- 
tous appearing tissue Avhich is quite friable and granular. The lobules 
vary in size from 5 to 20 mm. in diameter, project through the urethral 
and Amginal orifices in j^olypoid fashion resembling large bunches of 
grapes. The base of the poljqji is broad, the tips are hemorrhagic. 
The bladder is filled Avith tumor and a small amount of purulent 
exudate. The fornices of the Amgina arc invaded by a tumor which 
extends for a short distance doAvn the posterior vaginal Avail and all 
along the anterior Amginal Avail. The cervix is patulous and filled by 
tumor Avhich can be traced along the endometrial caAdty. The uterus 
is enlarged but th^re does not appear to be any iiiA^asion of the myo- 
metrium. The tubes and OA^aries on both sides are plastered to the pelvic 
Avail by firm fibrous adhesions. The tubes are both dilated, the lumina 
Avidely patent and filled AAdth clear fluid. The mucosal folds are flat- 
tened. The fimbriated ends are sealed by adhesions. The ovaries are 
small and undeveloped. 

Lymph Nodes. — The left renal hilus contains a large, firm lymph node 
Avhich is discrete, enlarged to Avalniit size and Avell encapsulated. On 
section, the normal Ijunifliatic structure is gone and is replaced by a 
yelloAA’-, firm tumor tissue. There is no other gross eAudence of lymph 
node involvement elseAvhere in the bod.y. 

Chest . — Due to the limitations of the autopsy permission, a complete 
chest inspection Avas not possible. The pleural cavities contained no 
free fluid and the pleurae Avere smooth and glistening. The lungs were 
soft, AveU aerated, pinkish in color and on section shoAA'^ed normal lobular 
architecture. The pericardial caAoty contained about 5 e.e. of amber- 
colored, clear fluid and the pericardium Avas smooth and glistening. The 
cardiac chambers Avere neither dilated nor h 3 q)ertrophied. The valves 
and endocardium were normal. The myocardium aa^s firm and broAvnish- 
red. The coronary ostia and lumina Avere patent. The aorta Avas elastic 
and smooth. The venae cavae Avere negative. There Avere no enlarged 
Ijnnph nodes. 

A-'ii-atomical Diagnosis . — 

1. Sarcoma botryoides Avith invasion of bladder, cervix, Amgina 
and uterus. 

2. Perforation of fundus of bladder by tumor AAoth local- 
ized pelvic abscess. 

3. Metastasis to left renal hilus lymph node. 

4. Tumor obstruction of both ureters Avith bilatei'al hydro- 
ureter, hjffironephrosis and ascending pyelonephritis. 

5. Bilateral hydrosalpinx. _ 
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6. Parcncliyinaloiis (logoiicralion of Jioart and livcJ’. 

7. Extreme eacliexia. 

iJficro.scopfc.— Examination sliow.s I'iiabdomyo.sai-coma ai-i.sing iji 
.striated miiscJe and .situated in tJie nlei'ine wall a?id aj'i.sing probably 
in a teratojnaton.s gi'onp from tlie bladdci’ or uterine wall. (Jlrs. 
(Jei’ber and De O.stenay.) 
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MYELOGENOUS LEUCEMIA COMPLICATING PREGNANCY- 

Hklkn^ M. Angelucci, F.A.C.S., Philadelphia, Pa. 

(From the WomaiFs Hospital, and the Department of Gynecolopy, Woman’s Medical 

College of Pennsylvania) 

E very publication on tlie subject contains the statement : ‘‘leucemia 
is rare in pregnancy,'’ but there is very little discussion of the 
reasons why. 

It is certainly extraordinaiy that in a disease causing 3,500 deaths 
annually in the United States alone,’ and witli a steadily increasing 
incidence,- there should be only 79 cases’’ complicated liy ])regnancy, 
reported in the entire medical literature. 

Are leucemic women sterile? Or/and is tliere some factor, hormonal 
perhaps, in pregnane.y, which inhibits the development of leucemia? 
Over 50 per cent of chronic eases reported had leucemia longer than 
one year before conception occurred;® at least two became pregnant 
several times in the course of the disease;'’® one case became pregnant 
after x-ray sterilization because of the leucemia.'’’ Tliese eases certainly 
are not evidence of sterility. 

The following is another ease in point: 

The patient, Mrs. B. T., 22 years old, was first seen on December 14, 
1942. She had been married three months and liad a two months’ 
amenorrhea, her last menstrual period having begun on October 18, 
1942. 

She appeared as an obese, rather flabby and dull young woman. She 
complained of sliglit headache and morning nausea for the past month. 
Her past history was negative excejit for llic usual cliildhood diseases. 
Her tonsils had been removed at the age of 10. Menstrual periods, on- 
set at age 13, were regular, every 28 days, lasting four or five days. 

Her weight Avas noted as 168% pounds, blood pre.ssure 110/70, hemo- 
globin 75 per cent, urinalysis negative excejit for a faint trace of 
albumin, blood Wassermann negative. The physical examination re- 
vealed no abnonnality except overweight and slight pallor of mucous 
membranes. The pehde examination revealed an early pregnancy, ap- 
proximately six Aveeks. The patient Avas instructed to report in one 
Aveek. She did not return, hoAA’ever, until tAvo months later. At that 
time she still complained of headache and nausea. She had made an 
attempt to folloAV dietary instructions, had taken her A’itamins and ix’on; 
her Aveight AA'as 165% pounds. The gestation appeared to be progressing 
normally. 

Taa’o Aveeks later, February 21, 1943, she reported haA’ing had ab- 
dominal pains for thi’ee days, and that morning haAdng been seized 
Avith a sudden aggravation of the pain accompanied by vomiting. She 
Avas seen shortly after at the Woman’s Ho.spital. Temperature 98.6, 
pulse 80, respirations 20, blood pi’essure 94/60, slight pallor Avas noted. 
No abdominal tenderness Avas demonstrable, and no ma.sses, outside of 
the enlarged uterus, but the patient gaA’e a hi.story of acute colicky pain 
in the left hypochondrium, lasting up to her admission to the hospital. 

‘Read at a meeting- of the Philadelphia Obstetrical Society, March 2, 1944. 
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A routine blood count lakeii on arlmissioii, slunved 68 po.v cent iicnio- 
globin, 3,400,000 R..B.C. and 106,250 W-B.C. with 24 segmented, 32 
stabs, 6 juveniles, 5 lymphocytes and 32 m 3 ’'e]ocvles. The urine was 
essentially negative. 

da 3 ''s’ staj’’ in the hospital, the W.B.C. ranged from 
106,250 to 122,250 with myelocytes ranging from 22 to 37 per cent 
An x-ra}^^ stud^’’ showed no enlargement of the liver or spleen and no 
abnormality of the bones. She was discharged with a diagnosis of 
chronic^ myelogenous leueemia complicating pregnane.v, and given 
Fowler’s solution, initial dose three minim.s, t.i.d., increasing to fifteen 
minims t.i.d. « 

This medication had to be di.seontinued in three weeks due to the 
occurrence of diaiabea. The W.B.C. had meanwhile dropped to 88,000. 
In April, she had a respiratoiy infection, following which .she com- 
plained of pain in the left loin radiating to the left thigh. The W.B.C. 
had risen to 180,000, the urine negative. She was put back on Fowler’s 
solution, Feosol and vitamin capsule.s — the W.B.C. again dropped to 

88.000, the spleen was palpable 1 cm, below rib margin. In her thirtj'- 
fourth week of gestation she had another attack of severe abdominal 
pain, ivhich required moi-phine for relief. At this time the spleen ap- 
peared enlarged and extremelj'- tender, extending 4 cm. below the costal 
margin. There Avas marked abdominal distention although the uterine 
fundus Avas onlj^ 2 cm. above the umbilicus. Fetal moA’-ements and heart 
sounds Avere normal, hoAA^ever, the fetus l.n’ng in right occipitoposterior, 
the vertex unengaged. Temperature, pulse, blood pressure and urine 
Avere normal. The blood count shoAA-ed 68 per cent hemoglobin, 3,600,000 
E.B.C., 126,500 W.B.C. Avith 23 per cent myelocytes : platelet count 

242.000, prothrombin, coagulation and bleeding time noi-mal, Rh factor 
posithm. Medical induction of labor aa^s attempted at this time Avithout 
succe.ss. X-ray treatment Avas then instituted and giA'cn cA'cr.v other 
day during the period betAveen June 12, and June 21. The areas irradi- 
ated AAmre the femora, anterior and posterior, the cliest anterior and 
posterior, 75r. each time. After the fifth treatment, the W.B.C. Avas 
69,500, AAuth 26 per cent m 3 "elocyte.s. 


On July 19, 1943, in the fortieth Aveek of gestalion, tlic patient Avas 
admitted to the hospital Avith ruptured membranes, and light, irregular 
pains. Fetus in R.O.P., fetal heart sounds good, vertex unengaged. 
Labor progre.ssed Amiy sloAAd.Aq and lasted 50 hours in all. There aa’us 
marked abdominal distention throughout the labor and foi* several days 
of puerperium. The patient's pehds aa^s of the funnel typo, and the 
vagina small Avith a .short perineum. The fetal head Avas arrested in 
midpelAus and dcliveiy AA'as finally effected Avith Dcaa'ccs lorecps. Right 
mediolateral episiotomj' Avas done, but tiiere occurred a third-degree 
laceration of the perineum. The patient reeeiA’cd .seconal and scopol- 
amine during the first stage of laboi’, ether anesthesia, pitwtrin and 
ergotrate at the end of the third .stage. Absence of exce.-siye bleeding 
AA'as noted here as has been noted ly .soA'cral others, and the perweni 


repair healed perfectly. 

The infant, male, 7 pound.s, 2 ounces, appeared to be in fair condition 
at birth A large caput formation AA'as evident, the cry rather iechic. 
The second day postnatal, there appeared evidence of cerebral irrita- 
tion but this responded Avell to treatment. A fracture of the rig a 
clavicle was demonstrated by x-raj'. On discharge, he appeared to ho 
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in good condition, weigiiing 7 pounds, llYo ounces. The blood count 
showed no abnonnality at anj'- time. 

Even though there was no excessive loss of blood during labor, the 
entire blood picture showed such deterioration immediately after, that 
a transfusion of 500 e.c. whole blood was given. The W.B.O. on 
admission was high, 276,500, with 29 per cent myelocytes, but at the end 
of labor reached its highest, 323,000, with 32 per cent myelocytes. X-ray 
treatment was resumed on July 30, 1943, At tliat time the spleen was 
noted as being very much enlarged, displacing the splenic flexure of tiie 
colon downward and reaching to 3 cm. above the iliac crest. She re- 
ceived four treatments, two to the spleen, two to the femora, but after 
the last treatment, there was such a sudden drop in the Avhite count 
(to 12,600) that she was again transfused. 

When discharged on August 10, 1943, the patient was in good con- 
dition, the onh’- physical a]3normalit3’- being the enlarged spleen; W.B.C. 
10,800, m 3 ’’eloc.ytes 31 per cent. She felt fine and had no complaints 
until November when she reported pain in the left supraclavicular and 
shoulder regions. There were no nodes palpal)le in those areas. She 
had been taking 45 minims of PoAvler’s solution dai^’’, but the W.B.C. 
had been steadiB^ rising and had reached 199,000 with 33 per cent m 3 ^e- 
locytes. She refused further x-ray treatment, however, and failed to 
report for her next appointment. 

Comment 

It does not seem to be the prevailing practice to take a complete blood 
count earl 3 ^ in ante-partnm cai’c. Some obstetricians do not do any at 
all, some take a complete blood count in tlio last trimester. In the 
printed forms used in man 3 '- prenatal clinics, iliere is space for hemo- 
globin estimation onl 3 L 

In chronic lencemia, the s 3 unptoms are often vague and confusing. 
Without blood studies, one would hardh^ have suspected our patient 
of being affected by such a serious disease. 

How serious is the disease, is well established. How much it is ag- 
gravated by pregnanc 3 '', is a controversial point. 

Kosmak" states that the prognosis in tlie pregnant is undoubtedl}'^ 
worse than in the nonpregnant. 

Moloney and Hefferman® feel tliat leucemia is uninfluenced b 3 ’' gesta- 
tion. 

Grier and Eichter® found exacerbation to be the rule. 

To MeGoldriek and Lapp® it seems that the course of leucemia is not 
greatly, if at all, affected by pregnanc 3 ’-. 

More controversial stiU is the method of treatment. 

Grier’s® oft quoted statement that, “only two men have seen as many 
as three cases of leucemia associated with pregnanc 3 '', ” certainl 3 '- ex- 
plains wh 3 '- such diametrically opposite stands are taken by different 
clinicians, particularl 3 ^ in reference to irradiation and to the interrup- 
tion of pregnancy and the sterilization of the patient. 

The conflict of opinion on the latter is obviously due to meager 
statistics ; on the subject of x-ray therapy, those®’ who deeiy its use 
in the pregnant, surprisingly, appear to ignore the fact that the au- 
thors^^'^® quoted on the undesirable effects of irradiation, are referring 
specifically to pelvic, or to fetal irradiation. 
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Summary 

1. A case of chronic myelogenous leueeinia complicating pregnancy, 
treated with arsenic and with x-ray, and delivered of an apparently 
normal child has been presented. 

2. Aggravation of the disease Avas noted as the pregnancy advanced. 

3. Pota.ssium arsenite, although at fir.st effective, later was insufficient 
to control the .symptoms. 

4. Irradiation appeared to cheek the leucoeytosis and the ]iain. 

5. The importance of having complete blood counts early in preg- 
nancy is demonstrated, also the necessity of gathering more data for 
the proper evaluation of methods of treatment in this grave complica- 
tion of pregnancy. 
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EMBRYONIC CARCINOMA OP OVARY IN A GIRL 13 YEARS 

OF AGE^ 


Sajii'ki. (lOLDSTKix, IM.D., F.A.C.S., Pittsburgh, Pa. 

(From the Montejiorc Hosinial) 

O VARIAN cancer is comparatively rare in childhood. KamnikeN 
in 1939, reported tliat ont of a total of 2,277 cases of genital cancer 
seen in tlie University Woman's Clinic in Vienna, between 1921 and 
1933, there were only 157 cases of ovarian cancer, among- which were 
only two cases in ])atients under 20 years of age, and eiglit l)etween 21 
and 30 years of age. W. Warren Sager- reports that ont of 42,864 
admissions in the ten yeai's between 1928 and 1938 to the Oliildren's 
Hospital in Washington, D. C., there was only one ovarian cancer, it 
l)eing in a girl of nine years of age. Gardner,^ quoted by Sager reported 
cancer of the ovary in a patient of six years of age. The youngest pa- 
tient with cancer of the ovary tliat I found on i-ecord was by Porsthius 
in a girl of three years of age with a complex teratoma of the ovary, 
Winternitz reported a cy.stie embryoma of tlie right ovary in a girl of 
.six years of age. In 1919, H. 51. Gei-son,-* reported in the Lancet, a ease 
of papillary cancer of the left ovaiy in a girl of nine years of age. In 
1909, Lahey and HaythoriP rei>oi'led a case of solid cancer of ovary in 
a girl of eleven years of age. 


Case Report 

5Iiss N, S. (0-1130) was admitted to the 5Iontefiore Hospital on 
Blarch 2, 1942. She gave a history of being raped in July, 1941. She 
tlien missed the August period. In September, six weeks after the at- 
tack, she began to bleed. Since that time .she lias had irregular stain- 
ing. The only other complaint, in addition to tliis irregular staining 
was the gradual enlargement of the abdomen. 

Abdominal examination revealed a large symmetrical tumor, extend- 
ing to about one finger above the umbilicus. 

Pelvic examination revealed a hymen that was not intact. A large 
semicystic tumor extended to about one finger above the umbilicus, prob- 
ably an ovarian cyst. A .smaller mass, the size of a grapefruit was 
palpated to the left of this large mass, which was thought to be an en- 
larged uterus. The cervix was noi-mal. 

Laboratory Shidies . — 

1. Friedman pregnanej’^ test was xtosHive on two separate 
tests, 

2. X-ray of abdomen, revealed no fetal .skeleton. 

3. Blood count and urine studies showed no abnormality. 

4. Blood Wassermann was negative. 

A preoperative diagnosis of ovarian cyst with an enlarged uterus 
was made. 

‘Presented at a meeting of the Pittsburgh Gynecological .and Obstetrical Society, 
Feb. 7, 1944. 
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Patient was operated upon March 7, 1942. On opening the peritoneal 
cavity, a large semicystic mass, the size of a large football, weU en- 
capsulated arising from the left ovary was found. Another mass, the 
size of a large orange, more solid than the larger mass, and attached 
liy a small pedicle was also present which was densely adherent to the 
sigmoid and to the omentum. The right tube, ovary, and uterus ap- 
pGaied noiTOal. Palpation of the liver revealed no metastase.s. A bi- 
lateral salpingo-oophorectomy and a h 5 ^stereetomy were performed. 

The patient made an uneventful recover}'' and wa.s discharged from 
the hospital on March 22, 1942, three weeks after admi.ssion. Deep 
x-ray therapy was started before the patient left the hospital 



and ovary. 


On tSeptember 9, 1942, six months latei’, the patient was admitted 
to the hospital with ascites and generalized metastases. Slic died two 
days later. 

Pathological Report.— {Dr. K. T. Yardumian.) The specimen con- 
sisted of a uterus, two tubes, a large ovarian mass, and ovary. The 
ovarian mass weighed 12 pounds, cystic in character, well encapsulated. 
There was another mass the size of an orange attached to the original 
mass hy a pedicle. On sectioning, the large mass sliowcd numerous 
cysts filled with mucoid substance. In between the cysts there were 
solid areas with vellowish discoloration. The smaller mass had occa- 
sional cysts, mostly solid, suKurj'-yellow with multiple liemoiTliagic 
areas. It was vcrj^ soft and friable and had the gross appearance oi 

malignancy. , v 

The uterus was infantile in size. The endometrium w'a.s smooth. I^o 
evidence of neoplasm. The tubes showed notlniig remarkable. Fhc 
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Fig. 2. — Low power magniflcation (xlOO), hematoxylin and eosin stain showing a 
• very cellular structure w'ith loose stroma. 



Fig. 3. — High power magniflcation (X-iOO), hematoxylin and eosin stain showing 
undifferentiated cells, mostly pleomorphic. There are numerous atypical mitotic fig- 
ures. The cells are widely separated by mucoid stroma. 
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opposite ovary was normal in size and slia])e, sliowing nnmeroiis J'ollieii- 
lar cysts. 

Sections from tlic ovarian tumor sliowed spindle-eel] stroma will) 
islands of nnditferentiated epithelial cells, pleomorphic in type with 
mucoid stroma. The blood ve.s.se]s had veiy thin w’alls surrounded by 
tumor cells. Other portions of the tumor showed glandular slructure 
with mucoid degeneration lined bj’’ euboidal epithelial cells. 

Sections of the opposite ovary did no! show any involvement with 
neoplastic changes. 

The endometrium also showed noimal histologic structure. 

Diuejnosis . — Embryonic carcinoma, pseudomucinous cyst adenoma of 
ovary. 
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FETAL DYSTOCIA PROM A FACE PRESENTATION 
WITH FORELYING ELBOW 


John Joseph C4ill, M.D., Chicago, III. 

(From Ihe Illinois Ceniral Eospital) 

T he following is a case report of a mento-left-anterior position, 
locked in the grasp of the forelying left elbow, presenting at the 
pelvic inlet. 

This particular dystocia, caused by a malposition of the fetus during 
a cephalic engagement, is considered of sufficient rarity to merit record- 
ing. For that reason I wish to report this case, with the consent of 
Dr. Ross S. Lang, by whom I was consulted. 



Mrs. S., aged 21, expected the birth of her second baby on August 10. 
There was no eephalopelvic disproportion, her prenatal care had been 
adequate, the past health record was exceptionally good. 

On July 29, at 6 p.h., the labor pains started, two hours later she 
entered the hospital. The pains continued with increasing strength 
and frequency. After twenty-four hours of labor, the membranes were 
intact and rectal examination was unsatisfaetoiy. 

On July 30, at 6 p.m., a vaginal examination was made. The cervix 
was found to be completely dilated, the membranes were ruptured 
artificially, disclosing the reason for the labor without progress. The 
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forelying left elboiv presented under tlie fetal eliin, Y'ith the left hand 
extending over the right shoulder, fixing the head in extreme extention, 
to the right side of the mother's pelvis, the fare toward the left and 
slightly anterior. 

Treatment consisted in releasing the impacted left arm, flexing the 
head and manually manipulating the presenting parts into an occipito- 
right-anterior, in which position, delivery terminated in the spontaneous 
birth of a living male, weighing seven and one-quarter pounds, at 
7 :25 p.M. 

The infant’s left arm was swollen and blue from axilla to wrist, for 
several da3^s,- recoverj'- was complete, mother and baby were dischaiged 
in good condition on August 8. 



A SIMPLE UMBILICAL CORD CLAMP 

Harry S. Fist, Los Akgelrs, C.vlif. 

T he cord clamp here illustrated is placed on the cord quickly, pre- 
vents bleeding, and may be removed and resterilized when the cord 
stump has dropped off. It is made from an ordinary safety pin by 
making two bends in the catch end and pressing both sides of the coil 
spring end together. The extra pin length is cut off, leaving the tip dull 
and safer for gloves. 




Fig. 1. — Cord clamp. 

To apply, slii) the open clamp over the cord at about one-fourth inch 
from the abdomen of the babj’' and, using the thumb, press the pin to, 
the lock slowly so that the “Wharton’s jelly will ooze out of the way with- 
out cutting the blood vessels. A hemostat may now be placed about 
one-fourth inch from the clamp and the cord cut between the clamp 
and hemostat. Antiseptic dressings are applied and the clamp left in 
position to remain until separation of the cord stump. 

This clamp is cheap, easily used, will not open or drop off-r<iind may 
be easily and quieldy made by anyone who has a supply of safety pins, 
a pair of small pliers and a little patience. 

1930 WiLsmnE Boulevard 
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Selected Abstracts 


Anesthesia, Analgesia, etc. 

Carengelo, John: Continuous Caudal Anesthesia in Obstetrics, .South, Jl. .T. 37: 

80, 3944. 

Continuous caudal anesthe.sia with l^/> per cent nietyeaine was used by the author 
on 61 patients. lie prepares tlie patient with a small dose of a barbiturate, and 
gives a clean.sing enema. TJie tecliiiique emploj'ed was tliat de.seribed by Hingson 
and Edwards: a steel malleable needle inserted along the roof of the sacrum and 
connected to a 2 -wa 3 ’ syringe to facilitate the administration of the anestlietic solu- 
tion. Potential errors and complications such as subcutaneous instead of extradural 
insertion of the needle, intravenous injection, .subarachnoid injection, broken necdlc.s, 
unilateral anesthesia, and low back pain arc mentioned. Contraindic.ations arc 
l)lacenta previa, uterine inertia, hysteria, infections near the sacral hiatus, dystocia, 
and anatomic defects in tlie .sacral liiatus. Average melycaino dose for all patients 
was 1.4 grams, the largest dose to a single patioit during her labor was 6 grams. 
Forceps, version and cesarean section were performed without supplemcntarj* anes- 
thesia. Post-partum blood loss was minimal. Ko complications were encountered 
in this series other than bladder atony. The author emphtisizos the importance of . 
observing the bladder during labor as the patient’s impulse to void is lost while 
under anesthesia and ovordislenlion may occur. 

■\Vir.u.\,Ai BiCKKias. 


Volpitto, Perry P., Woodbury, Eobert A., Abreu, Benedict E., and Torpin, Eichard: 
Continuous Caudal Analgesia in Normal and Complicated Labor: Eeport of a 
Death, South. M. J. 37: 83, 3944. 


Metycaine and Procaine in 3 per cent or 3V^ per cent solutions were adjuinistcred 
through a ^38 rigid steel needle into the caudal canal of 7o patients who were in 
actiA'c labor. Breech deliveries, forceps, craniotomie.s, a placenta previa, abruptin, 
iind twin delivery were managed under caudal. Throughout labor in 4 patients, the 
intrauterine pressures were recorded optically according to Woodbury’s techni(|uc. 
The elTccts of caudal analgesia on uterine ])ressure are shown by tracings. Intro- 
duction of the needle into the .sacral canal causes increased pressure witliin tlie 


utei'u.s, this tension falls when the analgesic drug becomes elTcctive. The rate and 
amplitude of contractions dimini.di in the pre.«enec of caudal analgesia. Complete 
jiain relief was accomplished in 53 of the 75 jiatients, in two jiatients the needle 
could not be introduced into the canal, 23 patients had jiarfial relief. Two jiatients 
developed infections at the needle site, vomiting occurred in Vi, and there were 
4 infant deaths. One maternal death occurred 25 minutes after administration of 
30 C.C. of 1V> Jier cent mctA-caine. This patient Avas a nrgross, obese (200 jioiinds), 
luetic,’ with pitting edema *of the lower extremities. T.aking the usual jirecauthms 
to be sure that the needle was properly placed, the solution was in.iected and J 
minutes later the blood pressure was only slightly below its original level. J ne 
minutes later .she collapsed and could not be resu.s.dlated. Post mortem 
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onl}' generalized jiassive congestion and evidence of sick-cell anemia in the bone 
marrow. ISlo metycaine could be recovered from careful study of the spinal fluid. 
The baby was rescued by prompt delivery per vaginam. Two rather severe infec- 
tions occurred in this series, both in obese patients: they were cured by x-ray and 
sulfathiazole therapy. 

William Bickers. 


Endocrinology 

Harding, Floyd E.: The Oral Treatment of Ovarian Deficiency With Conjugated 
Estrogens-Equine, West. J. Surg. 52: 3-1, 1044. 

A comparison of the conjugated estrogens in a dose tablet of 1.25 mg. of the 
water-soluble conjugated form expressed as sodium estrone sulfate (Premarin) was 
made witli estradiol benzoate, diethylstilbestrol .dipropicnate, and estrone. A^arious 
ovarian deficiency states were treated such as surgical menopause, the physiologic 
menopause, liyiio-ovarian amenorrhea, vaginal atrophy, and senility. Marked improve- 
ment in the general well-being as well as relief of the hot flushes was noted in 
the menopause group. The amenorrhea group improved in their mental and physical 
aspects. The author believes that one tablet of this mixed conjugated hormone is 
more effective than 4,000 I.U. of estrone hypodermically. Vaginal smears could be 
cornified by oral administration of this hormone. No evidence of toxicity such as 
that seen in stilbestrol therap}' was noted. Uterine bleeding was induced in certain 
of the menopause eases and dela}' of the menses was noted particularly in those 
prone to a hypomenorrhea. 

WiLLiAst Bickers. 

Novak, E.: Limitations and Possible Hazards of Endocrine Treatment in 

Gynecology (Editorial), Am. J. Surg. 56: 523, 1042. 

Although fully cognizant of the comparatively recent tremendous advances in 
the field of endocrinology’ as it applies to the female reproductive mechanism, the 
author carefully appraises the status of endocrinologic therapeusis as it is prac- 
ticed at the present time. He calls particular attention to the marked discrepancies 
that exi.st between the results obtained by aniuial experimentation and those ob- 
tained in the human female. He suggests that a more critical attitude on the part 
of both laboratory workers and clinicians in formulating their observations will 
eliminate the tendency’ to ‘'mislead the uninformed reader and perhaps to disgust 
those better qualified to detect the fallacies witli which they so often abound.” He 
stresses the following points: 

1. Since both ovarian hormones, estrogen and progesterone, are now readily 
available in pure form, there is no excuse for the use of such iireparations as 
ovarian substance, ovarian residue, oi corpus luteum. 

2. Estrogenic substances do not stimulate the ovary but are only substitutional 
in the treatment of amenorrhea. They cannot influence cases of sterility. 

3. The preparation, stilbestrol, is valuable, especially in the treatment of meno- 
pausal symptoms, but should be handled circumspectly. 

4. Although there is no acceptable evidence that the estrogenic substances are 
carcinogenic in the human, the wise clinician will avoid unnecessarily large dosage 
in patients harboring a precancerous type of lesion or in those in whom a predis- 
position toward cancer may be suspected. 

5. No efficacious gonadotropic principle as applied to the human female is as 
yet available. Clinical results with preparations of this group have been disap- 
pointing. 

6. The indiscriminate use of the equine gonadotropic principle in the treatment 
of sterility is condemned. 
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/. Treatment of dysmenoiThea and functional bleeding with various hormones is 
indicated. However, other measures should not be excluded. 

8. Androgenic hormone therapy in certain caSos of functional bleeding and pri- 
mary dysmenorrhea is justifiable as is shown by the results obtained. To prevent 
the troublesome masculinizing symptoms which frequently appear, smaller dosage 
is recommended, especially in patients rvho .show a tendency toward hypertrichosis. 

Hrank SPIEL-WAN. 


Endometriosis 

Hurd, R. A.: Some Observations on Endometriosis, Am. X Surg. 53: 61, 1941. 

An analysis of 135 cases of endometriosis occurring at the Woman’s Hospital, 
New York, during the past decade is presented. The author believes very strongly 
that the transtubal implantation theory of Sampson is the most satisfactory as to 
etiology, and that it should receive the general acceptance of the profession. In 
most cases endometriosis is associated with, or appears as a complication of some 
inflammatory or neoplastic condition of the uterus or its appendages, or is the 
factor responsible for the adhesions seen in fixed retroversion. 

The sjmptoms of endometriosis were rarely typical in this series. They consisted 
in abdominal pain, backache, and menstrual disturbances, just as in patients mani- 
festing tumors, inflammatory disease or malposition of the pehde viscera. Dysmen- 
orrhea, which has been stressed by several authors as almost pathognomonic of the 
disease, was the sole or outstanding complaint of relatively few of the cases here 
observed, although a majority of patients stated that their symptoms were ag- 
gravated at the time of menstruation. Forty per cent of the cases had had pre- 
vious gynecologic operations, either by laimrotomy or from below, and the ratio of 
nulligravida to parous ^vomen was about 5 to 4. 

In treatment, operation is tlie method of choice although radiotlierapy may also 
be used. The author tends to favor radical excision of the pelvic viscera when the 
involvement is marked. In young women more conservative procedures may be per- 
formed especially where preservation of the menstrual and childbearing functions are 
desirable. 

Fpakk SriEEsrAK. 


Gynecology 

Phaneuf, Louis E., Hefifeman, Roy X, and Kasdon, S. Charles.: Functional 
Urinary Incontinence in Women, New England X IMed. 229: 743, 1943. 

The authors report a series of twenty-three cases operated upon by the Kennedj 
technique. Three drawings help to illustrate and to clarify the essential points of 
the operation. 

Either marked improvement or complete late recovery of the bladder function 
was obtained in eighteen cases, or ninetj'-onc per cent. 

The two failures which occurred arc presented, and possible causes for failure 
arc discussed. 

P. Maw:. 


Schwartz, F. L.: Uterine Prolapse, Am. J. Surg. 53: 111, 1941. 

Bv utilizing x-ray in conjunction with a Ilyarns cannula introduced into the 
cervix, the author attempts to correlate symptoms referred to the pelym and ostcii- 
«iblv due to prolapse, with the degree of actual prolapse present. Th.s 
plished by taking x-ray plates with the canntda in place puslung 
nto the pelvic cavity, and again after the cerv.x has been pulled dovn bv n-c. 
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of a tenaculum devised b}' tlie autlior. iMeasuring from a fixed point on the symphy- 
sis pubis, the degree of excursion of the cervix by this teclinique determines the 
ilegree of prolapse. In a serie.s of 25 cases studied, the average mobility in the 
group without symptoms Avas 2.6 cm. and the average "low” above the symphysis, 
5.5 cm. In the group with symptoms, the average mobility was 5 cm. and the 
"low” point above the symphysis, 1.2 cm. The author concludes that a "low” 
point less than 3.5 cm. together with mobility greater than 4 cm. indicates uterine 
relaxation of sufficient degree to be capable of causing sjmiptoms. Uterosalping- 
ography may be utilized while performing this procedure if additional information 
regarding the uterus and adnexa is desired. 

Frank Spiet.man. 


Harrell, W. B.: The Pelvioscopic Method of Uterine Suspension, Am. J. Surg. 

62: 149, 1943. 

A method of performing a Gilliam suspension of the uterus using the "pelvio- 
scope” is described. The instrument is a modified endoscope whose barrel is 11 cm. 
in length and 1 cm. in diameter, and whose obturator has a tapering triangular 
cutting point extending about 4 cm. below the sheath. Light is obtained by 
means of a small electric light Avhich is fitted to the cylinder. A dull hook about 
IS cm. long is used to giasp the round ligaments in performing the operation. 
The instrument is introduced into the peritoneal cavity through an incision 1 cm. 
long on each side of the midline. The obturator is then removed, the round liga- 
ments identified and brought into the wounds to be sutured above the fascia. The 
author believes this pi'ocedure "to have moderate usefulness in that it may be 
performed successfully on those cases of uncomplicated retroversion and retroflexion 
that appear to be producing symptoms.” The patients may become ambulatory 
the flrst postoperative day and the period of hospitalization reduced to one or two 
days. 

Frank Spielman. 


Jeffreys, E. M., and Graffaguino, Peter: Incidence, Treatment and Prevention of 

Hydatid Mole and Chorionepitlielioma, IVest. J. Surg. 52: 29, 1944. 

During a ten-year period there was an incidence of 1 hydatid mole to every 3,049 
pregnancies. In general the symptoms were bleeding, painful contractions, passage 
of vesicles, nausea, headache, and dizziness. Two patients had recurrent moles. 
About 5 per cent of cases with hydatid mole will develop chorionepitlielioma j hys- 
terectomy on moles of questionable malignancy ivill reduce the incidence of malig- 
nant degeneration. The author quotes Hertig to the effect that mole is much more 
common than generally thought, occurring often as a small area on the placenta in 
spontaneous abortions. About 50 per cent of spontaneous abortions are the result 
of defective ova and about 60 per cent of these have shown some hydatid change 
in the placenta. To prevent malignant or hydatid degeneration of placental tissue 
following abortion, the author recommends dilatation and curettage on all abor- 
tions of 3 months’ gestation or less. Treatment of Iiydatid mole consists of thor- 
ough curettage ivith careful study of the scmpings. Monthly Friedman tests should 
be done and a persistent positive is indication for radical surgery. The frequency 
of hydatid change in spontaneously aborting ova contraindicates the enthusiastic 
use of progesterone to prevent abortion. In the study of pathologic material, it 
must always be remembered that trophoblastic tissue is normally proliferative and 
invasive, and is frequently borne to the lungs folloAving delivery, and this must not 
be confused with the metastasis of a malignant chorionepitlielioma. 

William Bickers. 
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Boyce, Frederick F.: The Diagnostic Confusion Between Acute Appendicitis and 

Pelvic Inflammatory Disease, New Orleaii.s AF. & S. ,T. 96: 30.3, 1044. 

Difficulties in the differential diagno.si.s between acute appendicitis and acute 
pelvic inflammatory disease have been intensively studied. The author lias analyzed 
60 cases with acute pelvic inflammation ivlio were operated upon with the diagnosis 
of acute appendiciti.s, and he ha.s studied 46 cases of acute appendicitis which ivere 
mistakenly diagnosed as inflammatory disease and operation was therefore po.st- 
poned. In the first group, the unnece.«sary emergency operations resulted in no 
deaths, while in the .‘•econd group, the error in diagnosis was the cause of .3 deaths. 
Because the patient has inflammatory di.scase does not mean that the patient cjmnot 
have acute appendicitis as well. Bight-sided pain as the first .«ymi)toms suggest.^ 
appendicitis but many of the inflammatory ca.«es had a similar history. Pain arous- 
ing the patient from her sleep is more typical of appendicitis. Coincidence of pain 
with the onset of vaginal bleeding was the .same in both groups. DysuVia is much 
more common with inflammatoiw di.soa.se but doe.s occa.sionally pre.^ent itself as a 
symptom in appendicitis. Chills are jnuch more common in the fonner. Tlic tempera- 
ture, leucocyte count, and sedimentation time are not helpful. Backache is much 
more typiciil of inflammatory disea.se and in its absence the author hesitates to make 
a diagnosis of that disease. In summai-y, the author emphasizes tliat. acute appen- 
diciti.s is a comple.v clinical syndrome which may simulate acute inflammatory dis- 
ea.se to such a degree as to make differential diagnosis impo.ssible. In .such cases 
the abdomen should be opened and the appendi.v removed. If an acute inflammatorj- 
disease is found, then the peritoneal cavity i.s sprinkled with sulfanilamide and 
(dosed. 

IVlIJ.IA.M BK'JCKKS. 


Hardt, H. and Seed, L.; The Diagnosis of Torsion of the Pedicle of an 
Ovarian Cyst, Am. .1. Siirg. 56: 598, 1943. 

The records of 09 patients wifli torsion of the i)edicle of an ovarian cyst who 
were operated upon at the Cook County Ilospifal, Chicago, from B»35 to 1940 i)j- 
clusive, are reviewed. Sixty-nine per cent of the twisted cysts were of the simjde 
type, including follicular cysts, corpus luteom and hemorrliagic cy.st.s. The various 
.symptoms which aid in diagnosis arc discus.sed, including pain, nausea and vomit- 
ing, menstrual irregidarities, abdominal tendernes.s, rigidity, and the iirescncc of a 
mass. Radiation of pain down the thigh of the affected side is stres.sed. X-ray 
may aid in diagnosis ];y visualizing calcareous deposits in ovariaji neoplasms esj)e- 
cially dermoid.s. Where ordinary pelvic e.xamination is unsatisfactory, examination 
under anesthesia is sugge.-'tcd. 

Fi:.\kk Si>iKr.M.\.v. 


MacManus, J. E., and Moore, J. A.: The Value of the Fractional Hormonal Tests 
in the Diagnosis of Hydatidifonn Mole, .Am. ,T. ,Surg. 56: (!6!», lt»43. 

The authors present 3 case.' of hydatid mole l)ofh of which were diagnosed pre- 
ojK-nitively by means of tlie Ascldicini-Zondck and Friedman tests in liigh dilution. 
In the first case, positive Friedman tests were oidained with 39 c.c., 9.025 c.c., an<l 
0.09] c.c. of urine. In the si/cond ease, the .Aschheim-Zotidek test was po.'itivc in 
dilutions of 1 to .50, 1 to 109. and 1 to 300, The Friedman test, however, wa.- 
negative witli 9.025 c.c., 0.995 c.c,, and 0,091 c.c. No exidanation is offered for 
tlie negative reaction in the .second ca.'e, 

Fi:-\.vK 



ABSTRACTS 


141 


McLaughlin, E, F.; Ovarian Lesions Simulating Appendicitis, Am. J. Surg. 57: 

114, 1942. 

The ovarian lesions which most frequently give rise to symptoms suggestive of 
appendicitis are ruptured Graafian follicles, follicle and corpus luteum cysts, and 
bleeding corpora lutea. A series of 49 cases with ovarian lesions simulating ap- 
pendicitis were studied. Of these, 21 sho%ved freshly ruptured cysts at operation, 
17 showed unruptured cysts, 3 showed both appendicitis and cyst rupture, and 8 
were not operated upon. All of the patients were white, an observation Avhich 
other authors have repeatedly stressed. The average age was about 25 years, and 
70 per cent of the women were unmarried. 

Differential diagnosis is carefully discussed, especially in relation to acute ap- 
pendicitis, pelvic appendicitis, and chronic or recurrent appendicitis. At opera- 
tion partial resection of the ovary Avas performed in 37 cases, oophorectomy in 3 
cases, and salpingo-oophorectomy once. Tliere was no mortality. As the result of 
careful follow-up, the author concludes that ovarian partial resection will give 
freedom from furtliur .symptoms in 82 per cent of eases. He particularly stresses 
the nece-ssity for operation Avhere appendicitis cannot be ruled out. 

Frank Spielman. 

Hochman, S.: A Review of 500 Gynecologic Patients With Urinary Symptoms, 

Am. J. Surg. 52: 472, 1941. 

As the result of the study by urethroscopy and cystoscopy of 500 gynecologic 
patients presenting various urinary complaint.®, the author reaches the following 
conclusions: Urinary symptoms in the great majority of female patients have their 
origin in the vesico-urethral .junction. The female patient with urinary symptoms 
should have a meticulous examination of the urethra, bladder neck and bladder. 
The correction of gynecologic disease and abnormal physiologic changes is fre- 
quently followed by alloA-iation of the urologic symptoms. Dilatation of the urethra 
is of definite value in the treatment of diseases of the A^esico-urethral junction. 
Hydrotherapy, general hygienic measures and proper sedation should accompany 
local treatment. The term, “cystitis,’’ so frequently used as a diagnosis to cover 
urinar}' symptoms, .should be replaced by that applicable to the specific i)athology 
found. 

Frank Spiel.man. 

Castallo, M. A., and Feo, L. G. : Ovarian Hemorrhage, Am. J. Surg. 53: 82, 1941. 

The authors ijropose the term, “oophorrhagia,” to .denote bleeding from an ovu- 
latory site severe enough to produce clinical symptoms or signs. They ijresent a 
study of 28 cases seen at the Jeffenson Medical College Hospital from 1930 to 1939 
inclusive. TAventy-six of the cases Avere operated upon at aa-IucIi time the diagnosis 
was either established or confirmed. The condition Avas correctly diagnosed in 
only 5 instances or 17.8 per cent. It is interesting to note that all of the cases 
occurred in white AA'omen although 50 cent of the patients admitted to the hos- 
pital are colored. Sixty-four per cent of the Avomen Avere nulliparous and more 
than half Avere between 15 and 25 years of age. The operative procedures most 
commonly performed Avere oophorectomj-, salpingo-oophorectomy, or partial resection 
of the inA’olA’ed OA’ary. ConserA-atism at operation is stressed. 

Frank Spielman. 


O’Neill, Thomas: Congenital Absence of the Vagina Treated by the BaldAvin 
Technicxue, Brit. M, J. 4327: 46, December 11, 1943. 

Several of the plastic methods of reconstruction of the vagina are mentioned. 
The author describes a case in Avhicli the small bowel Avas used to make an artificial 
A'agina AA'ith a successfid re.®ult. 


WlLLEAjr Bek.aian. 
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Newborn 

Lewis, J. M., Bodansky, Captain 0., and Shapiro, L. M.; Regulation of Level of 

Vitamin A in Blood of Newborn Infants, Am. .T. Dis. Child. 66: .50.3, 1943. 

The authors studied a series of 108 infants throughout the newborn period to 
determine the cause of the low concentration of vitamin A in the blood during the 
first three days of life. This deficiency led the authors to believe was due to the 
failure of the liver to mobilize and store adequate amounts of the vitamin. In 
as much as no pathologic disorder was produced, the autliors did not recommend 
frequent administration of vitamin A concentrate. 

James P. Mare. 

Ingraham, Frank D., and Matson, Donald D.; Subdural Hematoma in Infancy, 

J. Pediat. 24: 1-38, 1944. 

This lesion is most frequcntlj’ seen during the first six montlis of life. Trauma 
during labor or delivery, or head injuries following are nearly always a factor in 
producing this entity. 

At the Children’s Hospital during the past six years, the staff together with the 
neurosurgeon have confirmed the diagnosis by subdural puncture in ninety-eight 
patients. Ninety-four of these bilateral burr holes were made. Ninety-four 
craniotomies were performed witli an operative mortality of 5,3 per cent and a case 
mortality of 7.9 per cent. Fifty-seven patients adequately followed for periods 
ranging from six months to five years of age, disclosed 23 per cent were retarded 
or grossly deficient, while 77 per cent were not only asymptomatic, but showed nor- 
mal behavior. 

The authors give in considerable detail the signs and symptoms which indicate 
subdural hematoma and a carefully planned and detailed technique for surgery is 
outlined. 

Favorable results led the authors to urge the general jiractitioner, the obstetri- 
cian and pediatrician to diligently seek for more such cases, as the frequency witli 
which subdural hematoma is found depends on the intensity for its .search. 

JA.MES P. Mark. 

Eichwald, B. J.: Case of an Omental Cyst in a Three Weeks' Old Female Caus- 
ing Fatal Heus, Am. J. Surg. 53: 181, 1941. 

According to the author this is the youngest case of omental cyst on record. 
It occurred in a 3 weeks’ old female infant causing ileus with gangrene of the 
bowel terminating in death. Tlic cy.st measured 4 by 5 cm. and was composed of 
2 layers. It was probably lymphogenous in origin. 

Fn.r.VK Sj’Jeema.v. 


Pregnancy: Complications 

Hull, Edgar: Tuberculosis and Pregnancy, New Orleans M. & .S. .T. 96: 321, lt)44. 

It is estimated tliat active tuberculosis is present in 0.7 ])er cent of pregnant 
women. There are .'!2,000 pregnancies in this country each year compliciited by this 
disease. However, the author feels that pregnancy has little effect tijion the cour.se 
of tuberculosis. Since tlie disease has its highest mortality during the most rejiro- 
ductive years, it stands to reason that many deatli.s will occur eitlier during or 
just after a ])regnancv. There is much evidence to support the thought that tuber- 
culosis is neither affected favorably or unfavorablj- by pregnancy. The jtrognosLs 
depends upon the stage of the diseaso and its treatment regardle.-s of tin' jmeg- 
nanev. The nhovo conelnsion.^ .-irc based upon the opinions of other quoted antliors 
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and the study of 29 pregnant women with active tuberculosis. Of this group one 
woman died, 2S were presumably healthy following delivery and there were delivered 
to these women during the years of this study 34 healthy children. It may be con- 
cluded that pregnancy has little effect upon the course of the disease. The mortality 
rate in pregnant or recentl}* pregnant women due to tuberculosis is not greater 
than nonpregnant women of similar ages. Ho patient has been aborted for active 
tuberculosis during the last 9 years at the Louisiana State University Hospital. 

IViLLIAM BiCKEP.S. 

Sclienck, S. B., and Eader, M. J.: Spontaneous Eiipture of Uterus in Fourth 
Month of Pregnancy, Ain. J. Surg. 52: 494, 1941. 

This is a report of a case of spontaneous rupture of the uterus in the fourth 
month of pregnancy. The rupture occurred in the region of the right cornu at the 
site of a salpingectomy perfonned 16 months previously. It is also an example 
of transperitoneal migration of the ovum, since the corpus luteum was found in 
tlie right ovary. 

Frank SPIEL^tAN. 


Cohen, Eaymond C.: Effect of Pregnancy and Parturition on Pulmonary Tuber- 
culosis, Brit. AI. J. 4328: 75, December IS, 1943. 

Certain deductions arc made from a study of 100 cases of pulmonary tuberculosis 
complicated by pregnancy. These are all sanatorium cases. It was found that 
pregnancy and labor per se, rarely exert any harmful effect on the progress of a 
woman known to have suffered from pulmonary tuberculosis and therapeutic abortion 
need not be resorted to. Active pulmonarj' disease is seldom accelerated by preg- 
nancy and labor, and udlh treatment under favorable conditions, pregnancy has 
been little more than an incident in their tuberculous career. Careful consideration 
is given to the fact that these cases arc all sanatorium patients, and the added 
discomforts of a life outside of a sanatorium which may precipitate a breakdown are 
absent. With proper care and treatment, the tuberculous woman may be allowed 
to proceed safely to term. 

William Berman. 

Cohen, E. E.: Congenital Malaria, Obst. y ginec. Latino-Am. 1: 431-436, 1943. 

From an extensive experience in malaria district, the author comes to the con- 
clusion that congenital malaria is a reality. He observed that mothers with plas- 
modium in the peripheral blood, bear children who had plasmodium in their periph- 
eral blood, in the placenta and in the umbilical cord. Some of the newborn babies 
have fever and others die shortly after birth. 

The author failed to find evidence of injury in any of the placentas of malarial 
babies and therefore he maintains that the passage of plasmodium takes place in 
healthy placentas. He prescribes euquinine during pregnancy in women who have 
malaria. This does not lead to abortion but on the contrary helps to prevent 
abortion which malaria has a great tendency to produce. In cases of toxemia, 
quinine must be used with great caution because of its tendency to produce hemolysis. 

J. P. Greenhill. 


Sterility, Fertility, Contraceptives 

Birnberg, C. H., Kurzrok, L., and Weber, H.: Effect of Pregneninolone (Ethinyl 
Testosterone) Upon Human Cervical Secretion, Am. J. Surg. 57: ISO, 1942. 

Pregneninolone (pranone) was given to 6 patients all of whom manifested a 
negative semen penetration test, and 5 of whom showed an acid cervical secretion 
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(hydrogen ion concentration from 5 to 6). Following the administration of the 
material, the secretion became alkaline and the semen penetration test positive in 
5 of the cases. Three subsequently became pregnant. One case was uncliangcd. 
The pregneninolone was administered in 10 mg. doses twice daily. 

The semen penetration test consists in putting one drop of semen and cervical 
mucus upon a slide so that the surfaces become contiguous when covered by a 
glass cover slip. The test is positive if columns of spermatozoa can be seen micro- 
scopically in the cervical mucus. The test is negative when the spermatozoa are 
repelled by the mucus so that they cannot penetrate it. 

Frank .Spierman. 


Murroy, E. G.: Gonadal Stimulation by Ascorbic Acid, Bol. Soc. de oijst. y ginec. 

Latino-Am. 1: 43.7-4.51, 1.043. 

In 18 cases of deficient spermatogenesis, the author pre.scribed ascorbic acid. 
The increase in the motility and viability of the spermatozoa and the .decrease in 
the number of abnormal forms, led the author to recommend this therapy. 

J. r. Gp.eeniiill. 

Sharman, Albert: Some Recent Studies and Investigations in Sterility, Proc. 

Roy. Soc. Med. 37: G7, 1943. 

The author reviews four aspects of the problem whieli he has investigated, namely, 
(1) on the estimation of tubal patency; (2) on jinovular menstruation as as.«essed 
by endometrial biop.sy; (3) on endometrial tuberculosis: and, (4) on the causation 
of tubal occlusion. He concluded that .an isolated or occasional finding of apparent 
nonpatency may occur, and this, equally in anesthetized and nonanestlietized sub- 
jects, and the result of a single insufllation showing apparent noni)atency, cannot 
be depended upon. Among 3L5 paticnl.s ivho became pregnant, 29 liad been diagno.sed 
as having nonpatent tubes as a result of a single insulTlation. The fimling of non- 
patency may occur at any time in the cj-cle. Tubal insufflation sliould be repeated 
several times before a diagnosis of nonpatency can be made. 

It was found in this study that anovular menstruation is, therefore, a major 
infertility factor when it occur.s, although tlic actual incidence i.« low. In reference 
to tuberculosis, it was found that :dthough the incidence of the disease is minimal, 
endometrial tuberculosis is 15 times more common in sterile women than in those 
who arc not. The authors feel that there is very little i)ositivo proof that, ,'ipart 
from gross tubal damage, gonococcal salpingitis is a common cause of tubal occlu- 
sion. The general condition appears to be that the gonococcus is seldom responsible 
for the occlusion of tubes which are not palpably thickened. .Since the author found 
unsuspected subclinical endometrial tuberculosis in 5 per cent of .sterile women, 
and since this is invariably secondary to tubal tuberculosis, it is highly probable 
that subclinictd tubal tuberculosis is pre.sent in at least 5 per cent of -sterile women. 
This is ofTered as an explanation for tubal blockage. 


^\T^-I-^A.^^ Br,R.^tA.^'. 



Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEE 15, 19dS 
SYirposR'M ox Caudal Axesthesia 
The following papers were presented : 

Analgesia and Anesthesia for Obstetrics Inhalation Methods. W. Allen Conroy, 
Captain, M. C., A. U. S. (For original article, see page 81.) 

IiOcal Anesthesia. Henry Buxbaum, M.D. (For original article, see page 90.) 

Continuous Caudal Anesthesia With Pontocaine: Obstetrician’s Viewpoint. 
James E. Fitzgerald, M.D., .Tames IM. Thomson, M.D., and Hugh 0. Brown, 
M.D. (For original article, see page 94.) 

Continuous Cattdal Anesthesia With Procaine Hydrochloride in 240 Obstetric 
Patients. William F. Mengert, !M.D. (For original article, see page 100.) 

PHILADELPHIA OBSTETRICAL SOCIETY 

MEETING OF MAECE 2, 194i 
The following papers were presented: 

Myelogenous Leucemia Complicating Pregnancy. Helen M. Angelucei, M.D. (For 
original article, see page 125.) 

Cesarean Section Morbidity and Septic Mortality in Belation to the Type of 
Operation. Clarence C. Briscoe, IM.D. (For original article, see page 16.) 

The Prognosis and Management of Premature Bupture of the Membranes. Ed- 
ward H. Bishop, M.D. (For original article, see page 45.) 
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Item 


Directory of Medical Specialists 

The third edition of the Directory of Medical Specialists listing names and 
biographic data of all men certified by the fifteen American Boards is to he pub- 
lished early in 1945. Collection of biographic data of the Diplomates certified 
since the 1942 edition, and revision of the older listings in that volume are now 
going forward rapidly, Diplomates are requested to make prompt return of notices 
regarding their biographies as soon as possible after receiving tlic proper forms 
from the publication office soon to be mailed to them. 


Erratum 

Dosage of Ethinyl Estradiol 

In the article by Robert A. Lyon, entitled “Management of Ihe Climacteric 
With Ethinyl Estradiol,” published in the April, 1944 issue, page 534, the .sentence, 
“attempts to decrease the dosage to 20, 30 or 40 milligrams of ethinyl estradiol 
daily resulted in the reappearance of flashes in most patients who had been con- 
trolled with 50 milligrams,” should read as follows: 

“aiiempis 1o doorcase ihe dosage io 0.02, O.OS, or 0.04 mg. of ethinyl 
estradiol rcsidtcd in the reappearance of flashes in most pntiaits who had 
heen controlled with 0.05 mg.” 



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES* 

(Appears in January, April, July, October ) 

American Gynecological Society. (1876) President, Edward A. Schumann, Pliila- 
delpliia, Pa. Secretary, Howard C.^ Taylor, Jr. 842 Park Ave., New York, N. Y. 
Next annual meeting, June, 1945. ' ’ 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, W. E. Cooke, Galveston, Texas. Secretary, James E. Bloss, 
418-llth Street, Huntington, W. A"a. Annual meeting Hot Springs, Va., Sept. 
1944. 

Central Association of Obstetricians and Gynecologists.’ (1929) President, John 
H. Moore, Grand Porks, N. B. Secretorp-Trea-surer, \V. P. Mengert, Dallas, Tex. 
Annual meeting not announced. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Philip P. Williams, 
Philadelphia, Pa. Secretary, William Mengert, 2211 Oak Lawn Ave., Dallax Tex. 
Next meeting. New York City, June, 1945. 

New York Obstetrical Society. (1863) President, W. E. Studdiford. Secretary, 
E. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to May, Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Cliarles A. Behney 
Secretary, John B. Montgomery, Pro tern, 1930 Cliestnut St., Philadelphia, Pa 
First Thursday, from October to May. 

Chicago Gynecological Society. (1878) President, William J. Dieckman. Secretary, 
Herbert E. Schmitz, 25 East Wasliington Ave., Cliicago, HI. Third Friday, from 
October to June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, James P. McjMaiius. Secre- 
tary, William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from 
October to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, 

N. Y. 

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 
AVliarton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll 
J. Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology, President, Howard Stearns. Sec- 
retary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last Wed- 
nesday of each month. 

Pittsburgh Obstetrical and Gsoiecological Society. (1934) President, David B. 
Ludwig. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. 
First Monday of October, December, Februarj’, April, and June. 

Obstetrical Society of Boston. (1861) President, Thos. Almj', Fall Eiver, Mass. 
Secretary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Tliird Tuesday, 
October to April, Harvard Club. 

‘Changes, omissions, and corrections should be addressed to the Editor of the 
Journal. The number after the name is the year of founding. 
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New England Obstetrical and Gynecological Society. (1929) President, Frank A. 
Pemberton. Secretary, Fred. J. Lynch, 475 Commonwealth Ave., Boston, Mass. 
Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society, (1931) President, T. Floyd 
Bell. Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Blvd., 
Los Angeles, Calif. 

Washington Gynecological Society. (1933) President, .Tames E. Costello. Secre- 
tary, J, Keith Cromer, 1835 Eye St,, N.W., Washington, D, C. Fourth Satur- 
day, October to May. 

New Orleans . Obstetrical and Gynecological Society. (1924) President, E. L. 
Zander. Secretary, R. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meet- 
ings held every other month. 

St. Louis Gynecological Society. (1924) President, S. A. Wcintraub. Secretary, 
.Jo.'-eph A. Hardy, Jr., 4952 ^faryhind A\e., St. Loui.s, Jlo. Jleetings second 
Thursday, October, December, February, and April. 

San Francisco Gynecological Society, (1929) President, E. Glenn Craig. Secre- 
tary, D. G. Morton, California Unirmrsity Ho.spital, San Francisco, Calif. Reg- 
ular meetings held second Friday in month from October to April, University 
Club, San Francisco, or Claremont Country Club, Oakland, Calif, 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. 
Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg,, Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and Gynecological .Society.) President, Norman F. Miller. Sec- 
retary, Milo E. White, 2799 W, Grand Bird., Detroit, Mich. Meetings first 
Tuesday' of each month from October to May' (inclusive). 

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes. 
Secretary, Nathan N. Cohen, 713 E. Genesee .St., .Sy'racusc, N, Y. Meets second 
Tuesday of .September, November, .January, March, and Jiiay. Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, .7. M. Weldon, 
Mobile, Ala. Secretary, Eva F. Dodge, Montgomery', Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S, Foster 
Moore, .Jr., San Antonio, Te.x. Meetings held first Tuesd.'iy of each month at 
Gunter Hotel. 

Seattle Gynecological Society." (1911) President, K. Philip .Smith. Secretary, 
Gerhard Almquist, 1336 Madison .Street, Seattle. Meetings third Wedne.sday. 

Denver Obstetrical and Gynecological Society, (1942) Secretary, Emmett A. 
Mechler, 1612 Tremont St., Denver, Colo. Suspended during war. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Roland S. 
Cron. .Secretary, Robert E. IMcDonald, 425 E. Wisconsin Ave., Milwaukee, M is. 
Aleetings held in May and October. 

San Diego Gynecological Society. (1937) President, Geo. D. JIufT. Secretary, 
Frank Eus.sell, 2.33 A St., San Diego, Calif. Meetings held on the last Wednes- 
day of each month. 

North Dakota Society of Obstetrics and Gynecology'. (1938) President, .Tohn D. 
Graham, Devil’s Lake. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, N. D, 

Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Canson, 
Jr. Secretary, L. L. Schainburger, 628 State Office Bldg., Richmond, Ya. Next 
meeting not announced. 



American Journal of 
Obstetrics and Gynecology 


VoL. 48 


August, 1944 


No. 2 


Original Communications 


PELVIC MODEL MANIKINS TO SHOW PELVIC SHAPE AND TO 
DEMONSTRATE LABOR MECHANISMS- 

Howard C. Moloy, M.D,, M.S.C., New York, N, Y. 

(From the Department of Obstetrics and Gynecology, Cohmbia University 
and the Sloane Hospital for Women) 

T he obstetrical manikin in its simplest form consists of an articu- 
lated pelvis and an artificial fetal head. The success of this 
method of teaching suggested the development of a series of models 
showing the classical and mixed inlet types previously described in 
detail,^’ ^ and the common variations in the mid and lower pelvis. 
It was considered mechanically possible to design each model for use 
as a manikin to demonstrate the influence exerted by pelvic shape 
upon head position and the common manual and forceps mechanisms. 
This objective has been obtained and the present presentation deals 
Avith the description, source of material and use of sixteen pelvic 
model manikins designed for teaching purposes. 

Design and Use of Models 

The series consists of sixteen models, fourteen shoAving pure and 
mixed pelAue types; one a male pelvis, and one an asymmetrical 
example. 

Each model is made in a durable plastic material and is fixed to a 
solid metal base, supported by an adjustable U-shaped upright (Pig. 
1). In this position, the student can inspect the pehus and study its 
morphologic characteristics through the inlet, from the lateral aspect 
and through the subpubic arch. By adjustment of scrcAvs, A and B 
(Fig. 1) each model is converted into a fixed rigid manildn. Fig. 2. 

The metal base is not essential if these models are kept perma- 
nently in a special manikin room. In this cA^ent the sixteen specimens 
can be displayed on a long table Avith the base support of the tJ-shaped 

•Tills study has been made possible by a grant from the Commonwealth Fund. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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upright (Fig. 1C) permanently fixed to the table top. When it is 
necessary to use any model as a manildn the screws A and B (Fig. 1) 
are adjusted to bring the sacral tip to the edge of the table holding it 
rigidly as sho^vn in Fig. 2. 



Flff. 1. — ^Slodel supported by U-sJiaped upright and fixed to a .solid ba.se in po.sl- 
tion for study of pelvic niorphologj-. Screw.s A and B arc adju.stable. The metal base 
i.s not essential and joint C may be fixed permanently to any .suitable manikin table. 



Fie o Bv adju.stnient of .screv.- A and E, the pelvic model i.s converted 

rjfe. j manikin. 


into a rlKi'l 



moloy: pelvic model manikins 
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Source of Material 

The original pelves from which these models were constructed were 
selected from the well-known collection of the late Dr. T. Wingate 
Todd, Western Reserve University, Cleveland. This collection is 
unique in many ways. The sex of each skeleton is known, as well as 
the race and approximate age ; also, in many instances, a brief medical 
history and photograph of the cadaver exists. Dr. Todd recorded the 
significant anthropometric measurements before maceration including 
the anteroposterior and transverse diameter of the inlet. The size of 
the collection is in itself important (over 800 female pelves) as it allows 
the observer greater choice of individual types. 

Late in 1942, Dr, Normand Hoerr, head of the Department of Anat- 
omy, Western Reserve University, became acquainted with tliis project 
and granted permission to visit his laboratory and examine, once again, 
the Todd skeletal material. Dr. W. W. Greulieh, in the absence of Dr. 
Hoerr, extended every courtesy, demonstrated an interest in the group- 
ing of these pelves according to type and approved the examples which 
were ultimtaely chosen for this series. 

A Brief Description of Classification 

The method of inlet classification used in the selection of these 
teaching models is diagrammatically illustrated in Pig. 3. In Pig. 3, 
A to D, the shape of the anterior and posterior segments of the four 
pure types is shown. Mixed forms are quite numerous and are classi- 
fied according to the theory that mixed forms, in shape, appear to 
represent the fusion of a posterior segment of one pure type with an 
anterior segment of another pure form (Pig, 3, E to N). Theoreticallj'-, 
twelve mixed types occur, but the two anthropoid-flat combinations 
have not as yet been recognized. In the scheme, of terminology for 
mixed types, the first term refers to the posterior segment and the 
second term to the anterior segment. 

The pathologic types listed in the latest edition of Stander’s revision 
of Williams’ Textbook have been added to the morphologic classifica- 
tion under appropriate subdivisions. 

Classification of Pelves’’’ 

I. NORMAL FEMALE GROWTH TYPES. 

A. Variation at tlie inlet: 

1. True anthropoid type. 

2. Anthropoid-gynecoid type. 

3. Anthropoid-android type. 

4. True gynecoid type. 

5. Gynecoid-anthropoid type. 

6. Gynecoid-android type. 

7. Gynecoid-flat type, 

8. True android tjTpe. 

♦Published originally in Gytvecology and Obstetrics, edited by Carl Hcni-y Davis, 
M.D., W. P. Prior Co., Inc., Hagerstown, Md.,T;Sec. Ill, Chapt. 15, pp. 82-83. 
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9. Android-anthropoid type. 

10. Android-gynecoid type. 

11. Android-flat tj'pe. 

12. True platypelloid type. 

13. Flat-gynecoid type. 

14. Flat-android type. 

B. Variations below the inlet; 

1. Side walls of pelvis divergent, straight, or convergent. 

2. Subpubic arch wide, moderate, narrow. 

3. Pubic rami straight (masculine or Gothic), 

curved (feminine or Norman). 

4. Pubic symphysis masculine or feminine type. 

5. Ischial spines long, sharp, short, or flat. 

6. Apex of sacrosciatic notch : wide, average, narrow. 

7. Base of sacrosciatic notch wide, average, narrow. 

8. Number of sacral segments. 

9. Sacral curvature (a) longitudinal — straight, average, 

marked. 

(b) transverse — straight, average, 
marked. 

10. Sacral inclination (a) upper portion — forward, average, 

backward. 

(b) lower portion — forward, average, 
backward. 

11. Terminal sacrum sharp, average, blunt. 

12. Lateral bore divergent, straight, convergent. 

0. General pelvic variations: 

1. Pelvic size (a) large, average, small. 

(b) pelvimetry measurements of car- 
dinal diameters. 

2. Pelvic bones heavy, average, light. 

3. Symmetry of pelvis (a) symmetrical at inlet, mid, or 

lower pelvis. 

(b) asymmetrical (to right) at inlet, 
mid or lower pelvis. 

(c) asymmetrical (to left) at inlet, 
mid, or lower pelvis. 

II. ABNORMAL GROWTH AND DEVELOPMENTAL TYPES. 

(In addition to the abnormality, the pelvis may be classified morphologically 
as outlined in Group I.) 

1. Infantile. 

2. Dwarf. 

III. TYPES CAUSED BY DISEASE OP THE PELVIC BONES AND JOINTS. 

(In addition to the abnormality, the pelvis may be classified morphologically as 
outlined in Group I.) 

A. Metabolic: 

1. Rachitic: 

a. Flat. 

b. Generally contracted and flat. 

c. Generally contracted. 

2. Osteomalacic. 
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B. Congenital, inflammatory, and atj'pical types: 

1. Assimilation pelvis. 

2. Split pelvis. 

3. Naegele’s pelvis. 

4. Eobert’s pelvis. 

5. Coxalgic. 

6. Coxarthrolisthetic. 

7. Pelvis spinosa. 

8. Neoplastic. 

C. Traumatic types: 

1. Fracture of pelvis. 

2. Separation of symphysis. 

PELVIC INDEX 



A B C 

Fig’. 4 , — Tlio pelvic index reveals a transition in shape from a longitudinal ellipse 
through a round form to a transverse eliipse, A, B, C. 

IV. TYPES SECONDAEY TO ABNOEMALITIES IN THE SPINAL COLUMN. 
(In addition to the abnormality, the pelvis may be classified morphologically as 
outlined in Group I.) 

1. Kyphotic pelvis. 

2. Kyphorachitic pch'is. . 

3. Scoliotic pelvis. 

4. Kyphoscoliotic pelvis. 

5. Kypho.sco]iorachitic pelvis. 

G. Spondylolisthetic pelvis. 

V. TYPES SECONDARY TO ABNOEMALITIES OF THE LOWEE EXTREM- 
ITIES. 

(In addition to the abnormality, the pelvis may be classified morphologically as 
outlined in Group I.) 

1. Luxation of femora. 

2. Atrophy or loss of one or both extremities. 

A careful study will .show that there are at least five factor.s to con- 
sider in devising a cla.ssification of pelvo.s sufficiently eomprehen.sivc to 
describe the pelvis a.s a whole from inlet to outlet. 

First . — The cla.ssification must take into account the .so-called pelvic 
index which concern.s the relationship of the length of the anteropo.s- 
tcrior diameter of the inlet to the widc.st tran.sver.se. diameter of the 
inlet. This index reveals a tran.sition in shape from the extreme long 
narrow oval tlirough the round to the fiat or transverse oval .shape. 
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(Pig. 4.) This transition in shape may be demonstrated in the pelvic 
models if the observer studies the inlet views of the following types in 
series: anthropoid-android, anthropoid, anthropoid-gynecoid, gynecoid- 
anthropoid, gynecoid, gjuiecoid-flat, flat-gjmecoid and the typical platy- 
pelloid type. Individual pelves in the above series may show variations 
not indicated by the pelvic index. This observation introduces the 
second and third factors to consider in this classification. 

Second . — There is individual variation in the shape of the posterior 
segment of the inlet. The widest transverse diameter divides the pelvis 
into an anterior and posterior segment and the point of intersection 
of this diameter with the anteroposterior diameter forms the anterior 
and posterior sagittal diameter at the inlet. Variations in the position 
of the widest transverse diameter eifeets equal variations in the lengths 
of these inlet sagittal diameters. Pour ciiaraeteristic types of posterior 
segments can be recognized and are illustrated diagrammatieally in Pig. 
5. These are the posterior segments of the “anthropoid,” “gynecoid,” 
“android,” and “platypelloid” pelvic types. It may be pointed out 
that there are intermediate forms of posterior segments between the 
four classical shapes illustrated in Pig. 5. Experience has sho-wn that 
these four posterior segment shapes are quite adequate for classifica- 
tion purposes. 


FOUR CLASSICAL POSTERIOR SEGMENTS 


Anftropoid Gynecoid Android Flai (Platypelloid) 

Fig. 5. — The pelvic index does not consider the relationship of the ■widest trans- 
verse diameter of the inlet to the anteroposterior diameter. In the classic or pure 
types the point of intersection produces variable posterior and anterior sagittal dia- 
meters with a typical posterior segment for each type. 


Third . — This factor deals vdth the variations in the anterior segment. 
The four classical or pure pelvic types of course, possess character- 
istic anterior segments which are termed ‘‘anthropoid/’ “gynecoid,” 
“android,” and “flat” (platypelloid). (Fig. 6.) Intermediate shapes 
between those classical types also occur in the anterior segment, and 
their classification may afford difficulty to the inexperienced observer 
unless the trend in forepelvic variations is understood. The factors 
Avhich modify the shape of the anterior segment at the inlet appear to 
resemble in overlapping of sexual characteristics (Fig. 6A). Female 
characters produce a well-formed wide anterior segment with good 
curvature to the iliopectineal lines radiating from the symphysis. (Fig. 
6B.) Male characters produce a narrow angular anterior segment Avith 
straight iliopectineal lines deviating backward from the sjunphysis. (Fig. 
60.) Lack of curvature in the side walls of the anterior segment at the 
inlet is considered in itself, a masculine eharacter and gives a charac- 
teristic angular or wedge-shaped appearance vithout regard to the size 
of the retropubic angle. Thus an “android” anterior segment may be 
“narrow,” “average,” or “wide,” providing the lateral borders are 
straight enough to produce an angular shape. (Fig. 60.) This explains 
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wily the term "flat android” is used to designate a flat pelvis with a 
blunt wedge-shaped appearance, or whj’- the term "anthropoid-android” 
is used to define an anthropoid pelvis with a narrow forepelvis. If the 
forepelvis has a long anterior sagittal diameter, it may be termed 
"anthropoid,” as is used in the "android-anthropoid” type. 

The anthropoid, gyneeoid and flat anterior segments, in classical types, 
are well formed and female in shape (Fig. 6A) and the differences in 
these types concern chiefly the size of the retropubic angle and, to a lesser 
extent, the length of the anterior, sagittal diameter. Steele and Javert'* 
have recently described the "anterior transvei’se diameter” through the 
forepelvis which, when compared to tlie -widest transverse diameter, gives 
a linear expression of the curvature present in the forepelvis which is an 
aid in the recognition of the android anterior segment. 

Anthropoid Gyneeoid Android Flat (Platypelloid) 



Fig:. G. — Factors affectinp sliape in the anterior segment. A, The classical shape 
for' the anthropoid, gj-nccoid, android, and flat anterior segments : JB, tlie appearance 
of female characteristics associated with narrow, moderate, and wide retropubic 
angles ; C, the appearance of male characteristics associated with narrow, moderate, 
and wide retropubic angles. 

Fourth . — ^Variations in the side Avails, sacral curA'atures and inclina- 
tion.s, size and .shape of the subpubic arcli, number of sacral segments 
and other features must be expre.sscd )>y an appropriate terminologj'. 
A complete list of terms is outlined in the formal classification. 

Fifth . — There are a number of A’ariable factors that affect ihe peh’is 
as a Avhole and these, including the lengths of the cardinal pehde diam- 
eters, are listed in the foi’inal classification. 

Selection of Typical Types for Teaching Models 

From the information listed in the hi.story a.ssociated Avifli each skele- 
ton in Todd’s colleetion, it is po.ssihle to divide the pelves into Iavo 
racial groups— Avhite and Negro. It is admitted, however, that the 
American Negro is no longer a pure racial type. 'The Avhite race also 
.shoAvs great racial intermi.xtnrc. In the Avork associated Avitli the 
selection of suitable pelvic type.s. tAvo long tables Avere used— one for 
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tile white group and one for the so-called Negro groiiii. Each individ- 
ual pelvis was classified according to the principles outlined in the 
formal classification. Slowly, as more pelves were examined and classi- 
fied, fourteen collections of pelves accumulated on each table, totaling 
approximately three hundred pelves. 

During the process of typing tliis large series of skeletal pelves, sev- 
eral interesting observations were made. It was noted that in pelves 
which demonstrated marked convergence of the side walls, the inlet 
usually revealed a long oval or anthropoid tendency. A number of 
excellent android types were found with a characteristic wedge-shaped 
inlet but, as a rule these examples showed straight side walls with an 
ample subpubic arch or some other variations from the classical android 
form. The pelves showing a charaeteristie masculine posterior seg- 
ment, frequently revealed a forepelvis which was too well formed to 
select as a typical android type. This fact is noted in the excellent 
android-gyneeoid type finall}' chosen for the teaching series (Fig. 7K). 
For these reasons, the android example which was selected to show 
convergence of the side walls and -a narrow subpubic arch, has a longer 
anteroposterior diameter than is found in the classical or pure android 
type. The selected example (Fig. 7C), therefore, does not appear to 
show the characteristic fiat posterior segment of a typical android. 
Careful examination of this specimen reveals that the apparently ample 
appearance of this posterior segment is caused by the transverse or 
coronal curvature in the first sacral segment. The notch is quite mas- 
culine at the apex and the section of the ilium over the apex of the 
notch is characteristically short. 

Difficulty Avas encountered in the classification of the mixed anthi’opoid- 
gjmecoid tjqies and the gynecoid-fiat forms. Many mixed anthropoid 
types, i.e., gjmeeoid-anthropoid and anthropoid-gynecoid types, were 
found and it was difficult to determine Avliether certain indiAudual pelves 
belonged in one or the other mixed group. The key-diagram .shoAAm in 
Fig. 3, is a great aid in the classification of these doubtful examples. 
Indmdual observers might disagree in the typing of these indetermi- 
nate types but an error in tyiiing is not serious as long as the pelvis is 
recognized as of a shape intermediate betAveen the classical anthropoid 
and gynecoid forms. The same difficulty AAms found in the classification 
of “gynecoid-fiat,” and “fiat-gyiiecoid” combinations. Here again, if 
attention is paid to the position of the AAudest transA'^ei'se diameter and 
its point of intei’section on the anteroposterior diameter, these mixed 
fiat types can be classified into their correct group AAuthout too much 
difficulty. 

This discussion of the practical difficulties encountered in selecting 
a series of skeletal pelves from AA'hich to make a set of leaching models 
illustrates that individual pelves .shoAv many minor characteristics 
Avhich either cannot be classified or AA'hich detract from the classical 
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protolj'pe. Of course this observation is not unexpected when dealing 
with anatomic material. A teaching series of models could be developed 
by a good sculptor, who understood the anatomic significance of the 
shapes of the prototypes illustrated in Fig. 3. It w'ould be quite pos- 
sible for him to add the common variations in the mid and lower pelvis 
which ai-e outlined in the formal classification. However, after grant- 
ing this possibility, it is felt that models made from actual skeletal 
material, have greater value for teaching puT’poses, because they show 
the combination of variations which can be expected in living patients. 

The frequency of oecuri-enee of the fourteen pelvic types, for each 
race is of interest. The same trend indicated in Table I was also noted 
in our original .study of this same material in 1933, at which time, the 
pelves were classified into the four classical types, i.e., anthropoid, 
gynecoid, android and platypelloid. 

Table I. Fi!EQUexcy of Occukbence 



WJIITE 

RACE 

NEGRO 

RACE 


XUMBEK 

I’EP- CENT 

NU.MBER 

PER CENT 

Antliropoid 

(i 

5 

14 

8.1 

Anthropoid-gynecoid 

7 

il.8 

21 

12,2 

Gynecoid-antliropoid 

0 

5 

27 

15.7 

Anthropoid-android 

0 

5 

7 

4.1 

Android-anthropoid 


2.5 

2 

1.2 

Android 

4 

3.3 

5 

3 

G^'necoid-android 

.13 

10,8 

22 

12.9 

Android-gj'necoid 

G 

5 

7 

4.1 

G.vnecoid-flat 

3 

2.5 

1 

0.0 

Fiat-gynecoid 

4 

3.3 

1 

0.0 

Android-flat 

.3 

2.5 

1 

0,0 

Flat-android 

2 

l.C 

•i 

1.7 

Flat 

2 

1.0 

1 

0.0 

Gynocoid 

55 

45.S 

00 

.34.9 

Total 

120 


172 



The Negro race .shows a higher incidence of anthropoid and anthro- 
poid-mixed types. The Avhite race shows a slightly higher incidence 
of fiat, mixed-fiat, and android types than the Negro race. 

Description of Pelvic Models 

The AnihropoUl-Androkl Type. — Fig. 7P (Prototype Fig. 3F). West- 
ern Pesen'e No. 3210, Negro. 

Tiii.s is an unusually fine example of an anthro])oid-android type. The 
long narrow anterior segment gives to the pelvic inlet a more extreme 
long oval appearance than is noted in the classical anthrojwid typo. This 
I)articular cxamjfic is ideal to use in demonstrating the e.xtreme anthro- 
poid charactei-s and the classical posterior mechanism which is common 
to the anthropoid and related mixed types. 

Tiie narrow forejK-Ivis increases the possibility of a posterior mecha- 
nism because the narrow anterior .segment recco'ves the frontal region 
of tlie head more readily than the rounded occiput. For this rea.son the 
anthropoid type v.ith a narrow forepelvis should be disting-uished from 
the typical anthrojmid pelvis with a v.'cll-formefl forepelvis in which an- 






MOLOY: PELVIC MODEL MANIKINS 


159 


terior oblique positions occur more frequently than posterior positions. 
Hence, this particular mixed tjqie is correctly classified as an “anthro- 
poid-android” mixed form. 

The Anthropoid Type. Fig. 7A (Prototype Pig. 3A). Western Ee- 
serve No. 2172, Negro. 

In order to emphasize the characters of the anthropoid-android type 
just described, it is necessary, for contrast, to select the classical anthro- 
poid example to sliow a well-formed long narrow oval shape. Certain 
observers may contend that this particular example is too gyneeoid in 
appearance to represent the classical anthropoid form, and may consider 
it more chai’acteristic of a gjmeeoid-anthropoid or anthropoid^gjuiecoid 
mixed tjqie. However, to select a narrower long oval than the example 
sliovTi, would tend to place the pehds in the anthropoid-android group. 
The actual specimen shows more anthropoid characters than is indicated 
in the photograph of the model as shovni in Fig. 7A. 

Anthropoid-Gynccoid Type. — Pig, 7B (Prototype Pig. 3E). Western 
Eeserve No. 2116, Negro. 

This tjqie and the gjaieeoid-anthropoid mixed form are quite similar 
in general inlet shape. The classical differences are indicated to better 
advantage in the prototypes Fig. 3 E and C. The chief differences exist 
in the position of the vddest transverse diameter and the point of inter- 
section on the anteroposterior diameter. The anthropoid-gjuiecoid type 
has a veiy vdde sacroseiatic notch with a very long segment of ilium over 
the apex of the notch between the point of origin of the widest transverse 
diameter and the sacroiliac synchondrosis. This feature may be em- 
phasized by the presence of a transverse sacral curvature in the first 
sacral segment. 

Gynecoid-Anthropoid Type. — Pig. 7G (Prototjqie Pig. 3G). Western 
Eeserve No. 715, Wliite. 

In this example the posterior segment has a flat appearance because 
the sacroseiatic notch is not so wide as in the anthi-opoidrgynecoid type 
and the section of ilium at the apex of the notch is not as long. The 
anthropoid appearance may result from slight narrowing of the retro- 
pubic angle of the anterior segment behind the sjmiphysis., This par- 
ticular example was also selected to show a markedly forward lower 
sacrum with six sacral segments. 

Gyneeoid Type. — Pig. 7B (Prototype Pig. 3B). Western Eeseiwe No. 
2337;-White. . - 

In skeletal material, as weU as in roentgenologic examinations, excel- 
lent examples of all types are seen. When it comes to the problem of 
selecting one good example of the tj’pe, minor deviations from the classic 
prototype are prone to exist. The specimen selected to reveal the charac- 
teristic gyneeoid features is a fairly representative specimen. The shape 
of the inlet is, quite characteristic. The ischial spines, hoAvever, are 
slightly more, prominent than occurs in the classical gyneeoid. This 
- specimen was selected because the inlet, sacroseiatic notch and sub- 
pubic arch eonforrn. to the classical gyneeoid prototype. 

The Gynecoid-Flat (Mixed) Type. — Pig. 71 ' (Prototype Pig. 31). 
Western Eeserve No. ^15, White. , 

This type in :geheral appearance, is quite similar to the flat-gyneeoid 
type Pig. 7N, The ciuef difference between these-types is shown in the 

V_... “ (Text description, continued on p. IGS.) 
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GynocoW-nat (mixed) type. W. R- 413 : J. android-anthropoid (mixed) type. W. R. 2708. 
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position of the widest transverse diameter. In the gjmeeoid-flat type, 
the "widest transverse diameter is placed forward on the anteroposterior 
diameter, the sacrosciatic notch is wide and the section of ilium over 
the apex of the notch, between the origin of the widest transverse 
diameter and the sacroiliac synchondrosis is ample. The sacrum has 
a marked concavity with a forward sacral tip and six segments. 

Flat-Gynecoid Type (Mixed). — ^Fig. 7N. (Prototype Fig. 3N). AVest- 
ern Eeserve No. 2860, White. 

This type has a more flattened appearance than the gyneeoid-flat. 
The posterior segment is flat because the widest transverse diameter is 
closer to the sacrum. This feature causes a narrower sacrosciatic notch. 

True Platypelloid Type (Pure). — ^Fig. 7D (Prototype Pig. 3D). AA^est- 
ern Reserve No. 1208, Negro. 

■ This example shows the characteristic features of a pure flat type. 
The inlet, a transverse flat oval is well formed and the widest trans- 
verse diameter tends to favor the mideoronal axis of the pelvis. The 
specimen is a small example of the classical type. 

True Android Type (Pure). — Pig. 7G (Prototype Pig. 30). AVestern 
Reserve No. 1256, AA^hite. 

The prototype calls for a wedge-shaped inlet caused by a flat pos- 
terior segment and a narrow forepelvis with straight iliopeetineal lines 
radiating from the symphysis. At lower levels the side walls converge 
to a narrow subpubie arch, and the lateral view shoAvs a narrow, mas- 
culine sacrosciatic notch with a forward sacrum. The example selected 
does not reveal all these classical features. It will be noted that the 
posterior segment is not so characteristically masculine as the proto- 
type demands, and the inlet has an elongated appearance. This par- 
ticular example Avas selected because it shoAvs the marked side-A\^all 
convergence and a narrcAA-- subpubie arch Avhich represent typical mas- 
culine ehai’aeters. The IcAA-^er sacrum has a forAvard inclination. It is 
the transverse sacral concaAuty AA'hieh detracts from the typical mas- 
culine appearance of the posterior segment at the inlet in this particu- 
lar example. 

Android-Gynecoid Type (Mixed). — ^Pig. 7K (Prototype Pig. 3K). 
AVestern Reseiwe No. 603, AA^hite. 

This is an unusiuil^" fine example. Tlie posterior segment is A^ei-y 
masculine in appearance. Tlie sacrosciatic notch is narroAv. The an- 
terior segment is aa'cII formed and gynecoid in appearance. The com- 
bined segments gh-e a sliglitly flat effect. The sacrum has six segments 
and is straight Avith an average to backAvmrd inclination. 

Gynecoid-Android Type (Mixed). — ^Pig. 7H (Prototype Pig. 311). 
AA’^e.stcrn Reser\’e No. 2476, Negro. 

This is a gynecoid or normal peh’is AAuth a narroAA^ anterior segment. 
Upon casual study of the po.sterior segment, it might be supposed that 
the segment is not characteristically gynecoid. It appears to present 
a flat .shape. This fact is due in part to the presence of an overhanging 
sacral promontory a.ssociated Avitli a baelcAS'ard inclination to the sacrum. 
The .specimen Avas selected to shoAA" this particular type of sacral A'aria- 
tion. HoAvever, if the shape of the posterior segment is vioAved at the 
plane of the inlet, Avhere the iliopeetineal lines, if continued, Acould 
cross the anterior surface of the finst sacral segment, the gynecoid 
characters of the po.sterior segment Avill be e\'ident. The masculine 
character of the forepclvis expre.ssed by a narrow angle behind the 
symphy.sis is also ])re.sent. 
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Android- Anthropoid Type (Mixed).— Fig. 7J (Prototype Fig. 3J). 
Western Beserve No. 2708. 

The prototjTie calls for a flat posterior segment and a long narrow an- 
terior segment, thereby producing an elongated anthropoid appearance 
(Pig. 3J). TJie specimen selected demonstrates these features satisfac- 
toriljL j\Iore characteristic examples have been recognized especially in 
roentgenograms of living women. The posterior segment in the illus- 
trated example is not quite as flat or masculine in appearance as in the 
prototjTDe. However, this particular specimen shows an excellent ex- 
ample of a straight sacrum and the inlet appearance is made character- 
istic by a narrow anterior segment associated vuth convergence of the 
side walls at lower levels. 

Flat Android Type (Mixed). — Pig. 7M (Prototype Pig, SM). Western 
Beserve No. 1924, Negro. 

This is an excellent example. Although the angle of the anterior 
segment is wide, the iliopeetineal lines are straight and this feature, 
in conjunction ndth the flat posterior segment, gives a flat wedge- 
shaped angular appearance to the pelvic inlet. This particular speci- 
men is a small example of the prototype, and it is doubtful if it would 
be adequate for delivery of a child of average size. Certain examples 
of this type show convergence of the side walls at a lower level. 

Android Flat Type (Mixed). — Pig. 7L (Prototype Pig. 3L). Western 
Beserve No. 454, Wliite. 

This type is difficult to distinguish from -the flat-gynecoid type. The 
widest transverse is close to the promontoiy and the iliopeetineal lines 
curve acutely inward toward the sacroiliac synchondrosis over the apex 
of the saerosciatie notch. As a result, the posterior segment has a 
flatter posterior segment than occurs in the flat gyneeoid. The anterior 
segment is wider and the anterior sagittal diameter is usually shorter 
than in the flat gyneeoid tjqpe. The straight sacrum has a slightly 
backward inclination. 

Typical Masculine Pelvis. — Pig. 70, College of Physicians and Sur- 
geons, Dept, of Anatomy. 

This fine example of a male pelvis needs no comment. It was selected 
to show all the characteristic male features which have been described, 
i.e., heavy bones, narrow Gothic subpubic arch, male symphysis, con- 
verging side walls, narrow saerosciatie notch and a characteristic wedge- 
shaped inlet. 

Common Asymmetrical Type.— Fig. 7P, Western Beserve No. Ill, 
White. 

This example was included in the teaching series for general anatomic 
interest. Slight asymmetry is common in occurrence. In a series of 
215 complete roentgenologic examinations in living women, pelvic 
asymmetry was observed in 4 per cent of the eases. 
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HERPES GESTATIONIS* 

With a Report of Two Cases and a Survey of the Literature 

Charles W. Mueller, M.D., F.A.C.S., and Warren A. Lapp, M.D., 

Brooklyn, N. Y. 

(From the Department of Obstetrics at Kings County Hospital) 

H erpes gestationis is an uncommon cutaneous complication of 
pregnancy, being a chronic polj'morplious exanthema cliaracterizecl 
])y recurrent crops of grouped Irallae and vesicles on erythematous bases 
and associated with severe pruritus. 

Ormshy and Montgomeiy®^ definite herpes gestationis as being a 
variety of dermatitis herpetiformis, differing from that disease only in 
its exciting cause — pregnancy. Aecordingl}’^, one may expect in this 
.sjmdrome a considerable degree of variability as to the time of onset, 
signs, symptoms, and response to therapy. 

First described bj^ BuneP^ in 1811, the condition has been variously 
referred to as dermatitis multiformis gestationis, herpes eircinatus bullo- 
.sus, hydroa gravidaram, hydroa herpetifoimis, pemphigus pruriginosus, 
and prarigo gestationis. The generally accepted term "herpes gesta- 
tionis” was first sugge.sted by MiltoiP in 1872. 

Comprehensive summaries of tlie literature have been previously 
recorded by Duhring,^ Tommasi,® and Howard.’® 

Although its incidence is not very great, the disease is probably more 
common than one would be led to believe from the number of cases re- 
ported in the obstetric litei-ature. Irving’^' has stated that no j)atients 
with this dermatosis had l)een admitted to tlie Boston Lying-in Hospital 
in a recent 20-year period. Tiimer and Zakon®’’ tlirougli personal com- 
munications found that many obstetricians J)ad never encountered the 
disease. In a review of the American literature for the past 10 years, 
we have been able to colled I'eferenees to 15 cases of herpes gestationis 
and mention of 18 olhei-s. To this group, we add two additional cases, 
making a total of 35 cases in all. 

Etiology 

The etiology of the disease is unknown. ]\Iany autliors feel that the 
(uitaneoiis lesions result from injury to the vasomotor nerves by toxins 
or ferments mamifadui-ed by the fetal ti.ssucs or by cells of the chorionic 
epithelium. I'lieso substances may ordinarily be neutralized by anti- 
ferments or as seems more plausible, are formed only in quantity when 
the chorionic villi disintegrate. Inasmuch as placentas of even normal 
women witih no demonstrable organic disease are ]»rone to show areas of 
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infarction, dissolution of tissue at the time of such accidents may well 
explain the periodic exacerbations of the diseased® 

Several investigators have advanced the theory that renal insufficiency 
accounts for the appearance of the disease. Perrin® found urea, total 
nitrogen, and chloride retention. Presumably, there would be an ac- 
companying failure to eliminate toxins or similar bodies of high mole- 
cular weight. 

Sa.ver®” felt that the disease represents a toxic disturbance induced by 
impaired hepatic function. In his opinion, the liver is unable to cope 
with the added burden of fetal metabolism and fails to function in its 
usual role of detoxification. Del Vivo^" also noted hypofunction of the 
liver as determined by laboratory examinations in a ease which he ob- 
served. Sochi’® found a normal liver function test on his patient. 

Del Vivo, however, advocated the theory that the disease represents 
an anaphylactic mechanism resulting from sensibilization to certain anti- 
gens as yet unknown, and which may differ from time to time. His 
patient presented a cutaneous hypersensitivity to globulins and albumins 
from her own placenta. Sulzberger and Kostenberg” pointed out that 
the nature of the presumptive allergens is, as yet, unknown, and routine 
cutaneous testing is therefore impossible. Werther likewise expressed 
the belief that the cutaneous manifestations in herpes gestationis were an 
allergic phenomenon. Crosti's patient showed no cutaneous allergic 
reactivity to follicular, lutein, or placental preparations, but injections 
of these substances were capable of causing significant reacutizations 
of the objective and subjective symptoms.” 

A few investigators have considered an endocrine distui’bance to be a 
factor of prime importance in the etiology-. Tommasi® suggested that 
the disease resulted from ovarian hypofunction. Sechi” in 1932 em- 
ployed corpus luteum hormone in the treatment of a case of herpes 
gestationis and noted immediate regression of the eruption. An acute 
exacerbation immediately post partum was likewise controlled. He con- 
cluded, therefore, that herpes gestationis was due to a disturbance in 
the production of corpus luteum hormone. Gilman’® in 1933 reported 
similar success. Kampf®’ in 1940 noted that corpus luteum extracts 
seemed to lessen the j^ruritus of the disease and to cause the eruption to 
slowly regress. 

Rostenberg®® noted, in his patient, that the gonadotropin was pro- 
tracted for several months after parturition. Weidman®’ observed that 
the degi’ee of pruritus varied with fluctuations in the gonadotropic prin- 
ciple, there being a greater quantity in those with mild pruritus and 
a lesser in those with severe pruritus. 

Elliott®® in 1938 reported a case of skin rash occurring in association 
with choriocarcinoma secondary to a hydatidiform mole. Inasmuch as 
the cutaneous manifestations appeared about the time the chorioma ap- 
peared to grow, and inasmuch as tliey became more extensive with in- 
creased activity of this malignant growth, he concluded that the skin 
rash should be classified as herpes gestationis. He suggested that the 
Aschheim-Zondek test might be positive in high dilutions in cases of 
herpes gestationis during pregnancy, and that this titer might remain 
high even post partum when an acute exacerbation of the disease was 
noted following delivery. The Aschheim-Zondek test is said to be 
usually negative by the seventh post-pai*tum day. A Friedman modifica- 
tion of the Aschheim-Zondek test was performed on one of our patients 
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on the tenth post-partum da^^ and this was negative despite a severe 
exaeerhation of her dermatitis at that time. 

Antoine® ascribed the disease to a toxicosis produced by the ovum in 
association with an unlmown virus. 

In many eases reported in the literature, herpes gestationis occurred 
only in pregnancies terminating in the birth of infants of the same sexP 
Lewis®® reported a ease in which the woman developed herpes gestationis 
during two previous pregnancies, and each time the offspring proved 
to be a male. On a third occasion she delivered a female, and no sjunp- 
toms of the disease were noted throughout her pregnancy. On a fourth 
pregnancy, however, the disease again appeared; and as was prognosti- 
cated, a male was later delivered. This h 5 ’'pothesis was refuted by 
Costello in 1941, Avhen he reported two successive pregnancies in the 
same patient, severely complicated bj'- herpes gestationis, tlie first time 
a boy being delivered, the second time a girl. 

Signs and Symptoms 

Although the disease may appear at any time during pregnancy, 
it is more common to the latter half of gestation. It rarely appears lie- 
fore the fourth month of pregnancy. The disease seems to be more fre- 
quent in primiparous and uniparous patients. The greatest number of 
cases have been reported in the age ginup of 30 to 35 years. Tlie disease 
may recur with monotonous regularity in each of many successive gesta- 
tions, or return intermittently eveiy second or third pregnancy.’® 

The onset of the disease is marked by a severe generalized burning 
sensation succeeded Jiy a pniritus. Then a patchy erytliema develops 
on the extremities, occasionally on the trunk. During the next 24 hours, 
these erythematous patelie.s enlarge and herpetiform crops of small 
vesicles appear. In .some areas, the vesicles are noted to surround a red 
macule or a sliglitly raised and edematous plaque, either at its junction 
with normal skin or aligned on a palpably elevated margin. Tlie 
vesicles soon coalesce to form tense, thick-walled bullae of assorted sizes. 
A few of the bullae subsefiuenlly appear to arise from apparently normal 
skin. Upon rupture of the bullae, the serous crusts eventually fall away, 
leaving as a rule only a brownish pigmentation. IMucosal lesions are 
ram but do occur. 

The pruritus a.ssociafed with the disea.se is intense and perei.stent ; and 
in the early stages is dispi-oportionatcly in excess of the amount of the 
erui)tion. Excoriations of the .skin arc not prominent, however, even 
though the patient generally indulges in comsidcrable scratching. This 
is due to the fact that the lesions do not readily rupture, and that they 
tend to refill immediately after being evacuated. 

Once the disease appears, it Ti.sually progres.ses to the termination of 
gestation, showing many cyclic fiare-ups and I’cmi.ssions. The exacerba- 
tions are usually aceoini>anied by mild to severe const itutional .symptoms 
of albuminuria, dy.spnca, dy.s'pep.sia, fever, malaise, and neuralgiff pains. 
Eo.sinophilia during the acute exacerbation may range as high as 50 
per cent. During the first few days po.st partum, a final acute exacerba- 



MUELLER AND LAPP: HERPES GESTATIONIS 


173 


tion is usually followed by a permauent regression of all signs witliin 
two weeks to three months. Occasionally, follo^^’ing delivery, episodes of 
severe pruritus and burning precede the onset of the first few menstrual 
periods. Infrequently, a bullous or vesicular eruption may appear. 
Such flare-ups are termed herpes menstrualis reeidivans. 

Differential Diagnosis 

The diagnosis of herpes geslationis must be differentiated at times 
from other toxic dermatoses such as drug eruptions, erythema mul- 
tiforme buUosum, impetigo herpetiformis, and pemphigus. The latter 
two are usually fatal. In man}’’ cases, the diagnosis uull be contested, 
even amongst dermatologists, pending final outcome of the illness. 

Prognosis 

■ The prognosis for the mother is fairly good, although a few eases with 
fatal outcome have been reported. The prognosis seems worse, the 
earlier in pregnancy the disease appears. The disease is likely to oc- 
cur earlier and to be of increasing severity in succeeding pregnancies.®^ 

The prognosis for the child is much less hopeful. The incidence of 
spontaneous abortions, monstrosities and stillbirths is high among 
women afflicted with herpes gestationis or predisposed to it. Costello®® 
reported his ease in which the woman delivered a normal child witli 
her first pregnancy, and an anenceplialic infant with spina bifida with 
the second. Isbister® reported a case in which the first born, a 
infant died on the fourth day after deliveiy without obvious reasons. 
In the second pregnancy, the same patient delivered a stillborn infant. 
In del Vivo^s ease, a second pregnancy terminated in the delivery of 
a premature infant with bilatez’al microphtlialmus and a cleft palate. 

Nevertheless, a number of normal infants have been obtained at term. 
Infants delivered of mothers afflicted with herpes gestationis must be 
guarded against intereurrent infections during the first year of life. 

Cutaneous lesions may occur in the child, but this apparently has 
little to do with the prognosis. Tommasi® reported two cases in which 
lesions of the skin developed on the infants after birth, but disappeared 
within a few days, leaving no evidence of their former presence. 
Milton^ reported a case presenting an alternation of stillbirths and live 
babies, demonstrating cutaneous lesions in both the healthy and dead 
children. Furthermore, one from the group of dead children showed 
no evidence whatever of an abnormality of the sldn. 

Therapy 

The treatment for herpes gestationis is not too efficacious, and the 
course of the disease in the majority of cases seems little influenced by 
the therapy. The prevention of secondary infection and general sup- 
portive measures are the most important. Locally, aqueous astringent 
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baths, abscission of the larger bullae, and topical applications of anti- 
septic lotions are advised. Irradiation of local lesions sometimes 
affords relief. 

Heiman^“ sugge.sted the intravenous injection of 10 c.e. of a 10 per 
cent solution of strontium lu’omide to aff'oj'd relief from the generalized 
pruritus. 

Fowler’s solution has been .suggested as thera])y, and in some eases 
has been highly effective. It. is best given in full thera])eutic dosage, 
and still better if administered in intermittent courses. 

Eichmann'* i-eported one ea.se in vdiieh cure was obtained by daily 
300 c.c. infusions of Ringer’s .solution, intended to change the mineral- 
ization and ion concentration of the blood. 

In some ease.s, autohemotherapy, serum from normal pregnant women 
especially if of the same stage of ge.station, or injections of horse scrum 
have been effective. Orinsby reported excellent results in one case, ad- 
ministering 20 c.c. intramuscularly at 5-day intervals of the blood 
serum obtained from another normally pregnant female. On the other 
hand, Brittman’'* had only partial success witli human serum, but re- 
ported a permanent cure by the intramuscular injection of boiled 
milk. 

Tommasi'’ reported two ease.s in Avhich ovarian extract was admin- 
istered with eventual success. Turner and Zakon”° gave their patient 
600,000 units of prog;\mon B and 70 milligi’ams of proluton over a one- 
week period with no noticeable effect. Tlie success of Gilman, Kampf, 
and Sechi has been previously noted. 

Sulfa drugs have been tried in a few eases. Turner and Zakon used 
sulfanilamide, 40 grains per day for 11 days, with no noticeable or sub- 
jective improvement. Sulfapyridine u.sed subsequently gave similar 
results. On the other hand, Lewis-'’’ maintained a patient on one gram 
of snlfathiazole daily for the last month of her pregnancy with succe.ss- 
ful amelioration of all hei- subjective complaints. lie advised further 
use of chemotherapy in the treatment of heipes gestationis, and ad- 
moni.shed that once relief was obtained by the drug, pi’ompt. i-elapse ot 
the disease would follow unle.ss a maintenance dose were continued. 

Fortunately, it, is seldom nece.s.sary to induce ])remature labor in those 
discs, though it is the only method wJiich will permanently nllny symp- 
toms in the majority of cases. 

Gellhoni’'* perfoi’inod a cesarean section in a 34-yeai-old multiyaira 
who liad gone tln-ee weeks i)a.st term, and showed no signs of impending 
labor despite four atlem])ts at medical induction. Herpes gestationis 
had develoi)ed only two weeks before, and was rapidly becoming more 
.severe. At opei-ition, the ])atient was delivered of a normal 10Il)-])ound 
infant. The mother died 4 days po.st partum of peritonitis and sepsi.s. 
The infection was thought to l)e due to the fact that the incision had 
to be made through disea.‘;ed skin with it.s pus-tilled vesicles which could 
not be sufficiently sterilized though particular jirccautinn had been 
taken. No vaginal exarnijiation was j)e7'formed at any time prior to 
operation, (’arter and Pear.se’*' rejiorted a similar ca.se in whidi j»er- 
itonitis developed 4 days jtostopei'alively from a cesarean section for 
ccphalopelvie disyirojiortion. from which the ])afi(-nf .succ('ssfi!lly re- 
covered. 
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in discussing the iiteratnre and reporting six eases of this 
disease, eonclnded that the onlj'' treatment for the severe cases of herims 
gestationis is interruption of the pregnancy, and admonished that tlie 
physician should not hesitate to undertake this procedure. 

Likewise, Adair and Stieglitz’® advise interruption of the pregnanc.y 
in all cases where therapeutic measures not contraindicated by tlie 
pregnancy have been tried and failed, and where tlie expectant woman’s 
life or health are endangered, or the itching is so intense as to disturb 
the tranquillity necessary for an otherwise phj’siologic state to reach its 
normal end. 

Two cases are herewith presented, with reference to the type of treat- 
ment and results obtained in each ease. 

Case Reports 

Ca.se 1. — This patient was a 27-year-old wliite housewife, who was 
transfeia-ed to Kings County Ho.spital on November 25, 1942. Two 
weelvs before, in another institution, she had been delivered at term of 
a 5 pound, 4 ounce living female infant. Sliortly after delivery, she 
developed a generalized bullous and vesicular .skin eruption which was 
severelj’' pruritic. This had persisted despite treatment in the other 
institution, and was characterized by recurrent crops of vesicles and 
bullae. 

Her pregnancy had been uneventful except for tlie appearance of 
urticarial-like macular and iris .skin lesions on tlie hands and tlughs 
in tlie fifth montli of this pregnancy. These lesions had burned and 
itched severely. The patient noted several remissions and exacerbations 
of the ra.shj and only two weeks before delivery, she had a sliort-livcd 
fiare-up during wliieli bullae and vesicles had appeared. 

Past histoiy was negative. This Avas her second pregnancy. The 
first had terminated spontaneously at 2% months’ gestation in Novem- 
ber, 1941. 

At the time of transfer to us, general physical examination was es- 
sentially negative except for the skin eruption. Fcav areas of clear 
skin remained. The bases of the various bullae consisted of erythema- 
tous halos. Some A^esicles and bullae appeared to arise from normal 
.skin. The larger bullae measured 1.5 ecntimelei's in diameter at their 
bases. All of the bullae Avere under tension but did not rui)ture spon- 
taneously. Some of the bullae had a purulent content. Several lesions 
AA^ere noted on the mucous membranes of the mouth. 

Laboratory determinations AA^erc as folloAA's: “W.B.C. 12,000 Avith 81 
Ijoljunorphonuclear leucocytes and 19 lymphocytes ]jei’ 100 cells; hemo- 
globin determination 62 per cent. Blood ■\Vasse7'mann Avas negative. 
The blood urea Avas 22 mg. per 100 c.c. of blood ; creatinine 1.17 ; and 
sugar SO. The sodium chloride determination AA’as 485 mg. per 100 c.c. 
of blood. Urinalysis AA^as negatiA’c. 

A biopsy of one of the skin lesions AA*as obtained. This AA’as reported 
by the pathologists (Di‘. AV. AV. Hala and Di*. Joseph Rini) as foltoAA’s: 
"Section is one of .skin in AA’hich continuity of the epidermal lining is 
disrupted by a ruptured bullous lesion, the caA’ity of Avhieh is filled 
Avith erythrocytes and serum. The epidermis sIioavs hypertrophy Avitli 
elongations and tree-like branching of the rete cones. Some intra- and 
uitercellular edema is noted. There is moderate edema of the papillaiy 
bodies, Avith marked dilatation and congestion of the ca])illai'ie.s and 



176 


AMERICAN JOI/RNAL OF OBSTETRICS AND GYNECOLOGY 


vascular channels, many of them containing perivascular infiltrations of 
eosinophiles and neutrophiles, some lymphocytes. Considerable endo- 
thelial proliferative activity is also present. Numerous eosinopliiles 
and neutrophiles are present in the upper eutis.” 

The diagnosis clinically and pathologically was herpes gestationis. 

Treatment was by abscission of the bullae, local applieation.s, and 
daily permanganate baths. One blood transfusion was given for suj)- 
portive measures. Sulfathiazole medication was tried on several oc- 
casions, but the patient alwa3^s noted an increase in the intensity of tlie 
pruritus during the time of administration and the sldn eruption like- 
wise became more marked. The pruritus of the eruption could be 
alleviated temporarily by adrenalin hj’^podermieally or by ephedrine 
sulfate orally. 

The disease continued to be characterized by recurrent crops of ves- 
icles and bullae, but each exaeeration was less severe than the previous 
one. On January 3, 1943, the patient was discharged from tlie ho.spital. 
At this time the skin was almost completely cleared up and the vital 
signs were nomal. There have been no recurrences. 

Case 2. — ^The patient was a 19-year-old wliite Italian housewife who 
entered Kings County Ho.spital for the fir.st time on November 19, 1940, 
because of a severe .skin eniption associated v.dtli pregnancy. Eight 
days before admi.s.sion, she had noted a small bleb below the umbilicus. 
During the next several days, a severely pruritic rash developed over 
the entire abdomen; and ju.st before admission to the ho.spital, new 
lesions had developed on the arras, breast.s, back, and thighs. Her la.st 
menstrual period had begun on April 21, 1940; and the expected date 
of confinement had been set as Januarj' 28, 1941, This was her fir.st 
pregnancy. She had been receiving adequate prenatal care. 

There ivas no previous hi.story of .skin diseases or allergic reactions. 
There had been no previous operations or serious illnesses except for 
influenza two years before. 

Physical examination was e.ssentially negative except for a generalized 
skin eruption, presenting erythematous urticainal-like lesion.s, varying 
in diameter from to centimcter.s. Itlany of the lesions had .small 
vesicular centers, confluent in several areas, notably over the entire 
abdomen, with small vesicles and bullae. Pelvic measurements were 
ample. The fundus of the uterus extended 3 fingers above the umbilicus. 
Petal lieart tones were good. 

Laboraloiy data: ll.B.C. 4,450,000 with 75 per cent hemoglobin. 
'W.B.C. 28,450 with 56 per cent polymorphonueleai- leucocytes, 16 per 
cent lympliocytes, and 28 per cent co-sinophiles. Blood Wa.ssormann 
was negative. Urinalysis was negative. Blood urea was 24 mg. per 
100 c.c. of blood; creatinine 1,15; sugar 80. 

A diagnosis of herpes gestationis was made clinically. 

The couree was characterized by .severe remi.ssions and exacerbations 
of the skin eruption. She complained of .inint pains on .several occa- 
sions. Treatment consi.sted of local applications of permanganate solu- 
tion, abscission of tholiullae, and by mouth both calcium gluconate and 
ephedrine sulfate. 

On December 5, 1940. she went into labor .sj)onlaneou.‘;Iy and after 
10 hour.s delivered without incident a proinuturc 4 pound, 15 oimcc 
male infant. The child was weak and Jethargic, and lived only 24 

hours. 
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Subsequent to delivery, lliere was no acute flare-up of the eruption. 
A few new crops of bullae and vesicles appeared from time to time, 
but the pruritus gradually became less. When discharged on Decem- 
ber 30, 1940, her general condition was good and the skin lesions had 
almost completely disappeared, leaving areas of brownish pigmentation. 

The patient was readmitted on July 17, 1942, at which time she was 
hospitalised for one week because of a spontaiieous abortion of eight 
weeks’ gestation. There were no skin lesions associated Avith tliis preg- 
nancy. Postabortal eoui-se Avas uneA’cntful. 



Fig-. 1. — Case 2. Seven days post partiini. Hote the large vesicles grouped together 

beneath Uic right breast. 

The patient again entered Kings County Ilospital on March 3, 1943. 
Six days before admission, llie patient noted blebs OA^er both feet as- 
sociated Avith a severe pruritus. The lesions rapidly spread up the legs, 
and on admission had already appeared on the breasts and abdomen. 
She complained of a severe generalized burning and pruritus. Her 
last menstrual period had begun on November 15, 1942. Expected 
date of confinement had been placed on August 22, 1943. 

Physical examination Avas again essentially negative except for the 
generalized skin eruption, consisting of erythematous plaques, bullae, 
and vesicles. Pelvic examination confirmed the diagnosis of an intra- 
uterine pregnane}’’ of approximately 4 montlis’ gestation. 

A diagnosis of herpes gestationis AA’as again made, and treatment Avas 
begun. Despite permanganate baths and topical applications of anti- 
septic lotions folloAving abscission of the larger A’^esieles and bullae, the 
eruption and general condition of the patient became rapidly Averse and 
a therapeutic abortion aa^s considered. A remission then developed, and 
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conservative measures of treatment ■svere continued 'witli tiie liopes of 
maintaining the pregnancy until term. 

Tmce Aveekly for several weeks, iiijccl.ions inti'amuscularly of serum 
obtained from pregnant women of a])proximate]y llie same gestational 
period were given. After each injection, llic patient complained of a 
severety intense pruritus, and many new crops of lesions apiicared. 
Autoliemotherapy was likewise tried and similar j'esiilts wcj'e oblaincd. 
Histamine, in the torm of toi'antil tablets, units 20, were given twice 
daily for eight weeks Avith no e.s.sontial relief. Sulfathiazole Avas I'c- 
sorted to on several of the exacerbations Avith no relief objectiA-ely or 
.subjectively. 

Supportwe mea.sures such as small repeated blood traiisfusions, liver 
extract intramuscularly, high vitamin and high caloric diet, etc., main- 
tained the patient in fairly good general condition despite repeated ex- 
acerbations and remissions of the skin eruption. As the pregnancy 
progressed, the patient’s mental status became more depressed and 
melancholic. At times, .she complained of severe pruritus and burn- 
ing. Occasionally, hot fla.she.s Avere also noted objectively. 

On May 16, the patient deAmloped regular rhythmical uterine con- 
tractions AAdiieh wei'G very painful to her. The cei’vi.x seemed partially 
effaced on rectal examination, and the pro.senti]}g part seemed to dip 
into the pelvis. Premature labor seemed impending, but several small 
repeated doses of morphine gaAm com])lete I’elicf and the pregnancy 
continued normally thereafter. A .similar episode AA^as noted approx- 
imately one month later, on June 21. 

Early in July, the patient deA'cloped an ab.sce.ss in the right buttock 
folloAving an intramuscular injection. An inm'sion and drainage Avas 
performed, Avith the evacuation of 12 ounces of gi-eenish pinmlcnt ma- 
terial. Culture of this reA'ealed Sfreplococcns lic.molyiicus and Siaph- 
ylococcvs aurens Jicmolyticns. One aa'CcIc later, she developed a similar 
ab.sce.ss in the suprascapular area AAhich also had to be incised and 
drained. Both lesions healed rapidly folloAving incision and drainage. 
.Sulfanilamide AA*a.s placed in ])olh AAminids. 

The patient Avent into labor .spontaneously on August IS, 1943. After 
a 9-hour labor, she AAms deliA'crcd .spontaneou.sly of a li\dng 4 pound, 14 
ounce healthy female infant. 

Although the patient had had almost n complete remission of her 
skin eruption for tAvo Aveeks prior to deliA’-eiy, an acute exacerbation 
occurred almo.st immediately po.st parlum. Numerous ncAV skin lesions 
dcA'cloped, and 1he.se avci’c a.s.sociated AA’ith an inten.se pruritus and 
burning. The patient Avas giAmn massiA'e doses of stilbesfrol tlierap.v 
Avithout subjectiA’c or objectiA*c improA'cment. After Iaa'o AA'ceks, the 
eruption gradually subsided, the mental outlook improA'cd, and only 
occasional ncAv lesions appeai-ed. .She Avas disebaT’ged on .September 
18. 1943, at Avbich time tlie general condition Avas good ajid the skin 
almo.st completely cleared. 

The infant aa-rs discharged Avith the inother, and lias remained in good 
health sub.scfjuenll.A’. It is intcrc.sfina to note that the infant, though 
free of any le.sions at delivery, developed a mild erytheniafoiis and 
maculopapular erujition on the face, che.st and abdomen 6 hoius later. 
This disaiipeared spoiitancously on the third <lay of life. 

Numerous laboratory tc.sts aa ' ci-c perfonwd an the patient both liefoi-e 
and after delivery. T'rinaly.sls aa-rs negative tbrougliout her cftiirsc- 
except for an occasional trace, or one-pliis albuminuria. The white 
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))]ootl cell eoinils varied between 9,000 and 18,000. There were a 
minimal number of eo.sinopliile.s noted on differential examination. The 
red blood cell count varied between 3.5 and 4.5 million cells per e.c. 
The sedimentation rate Avas 24 mm. in 45 minutes. Rh-factor was 
positive. (The father Avas also determined to be Rh-positiA'C. ) Pro- 
thrombin time AA-as determined to be 80 per cent of normal. Blood urea 
ranged betAveen 21 to 25 mg. per 100 c.e. of blood; sugar 76 to 78 mg. 
Prenatally, the albumin Avas found to be 3.5 Avith the globulin 2.9, a 
total protein value of 6.4. Cholesterol esters Avere 118, AAdth free 
cholesterol 72. Total cholesterol determination AA'as 190. Calcium AAms 
9.9; phosphorus 3.4; and jdiosphatase 1.9 units. The Amn den Bergh 
AA'as direct negative. Icterus index AA’as 4.0. An x-ray examination of 
the chest rcA-ealed no old or recent pulmonary or pleural pathology. An 
electrocardiogram AA’as nonnal. 

Post partum, at the height of an acute exacerbation of the disease, a 
cephalin iloeculation test Avas done to determine liA'er function, and this 
AA'as reported as Jiormal. On the tenth post-part um day, a Friedman 
test AA’as performed and this likeAA'ise AA'as reported as negath'e. 

On October 7, 1943, the patient deA'eloped a scA'cre generalized burn- 
ing sensation Avith the reappearance of many ncAv A’esieles and bullae. 
She presented herself for readmi.ssion on October 10. Shortly after 
admission to the ho.spital, she began to menstruate for the first time 
post partum. This ]ieriod lasted three days. With the subsidence of 
her mensti'ual floAv, the lesions also began to disappear. The patient 
was discharged on October 17, at AA’hich time almost all the lesions had 
again disappeared. Diagnosis on discharge Avas herpes nienstmalis 
recidh'ans. Several succeeding periods AA'cre likeAA'ise accompanied by 
the appearance of an eruption associated Avith pruritus, but each time 
the course Avas less severe and soon subsided. Her general condition is 
good at present. 

Summary 

1. Taa'o cases of herpes gestationis Avith reference to their treatment 
and results obtained therefrom, haA'c been presented. The prcA'ious 
literature has been rcA'ieAA'ed. 

2. Heri^es gestationis is a polymorphous exanthema differentiated 
from similar forms because of its etiology rather than its morphologic 
characteristics. 

3. The disease is characterized by its chronicity, AA'itli remissions 
and exacerbations throughout the course of gestation; and by a 
tendency to recur in subsequent pregnancies AA'ith increasing seA'erity. 

4. The disease responds poorly, if at all, to any form of therapj'. 

5. The prognosis for the mother is good ; it is less so for the offspring. 
j\Iany cases can be carried to full term in spite of the disease. 

The aiithor.s are indebted to Doctor E. A. Gauvain and Staff of the dei- 
matological .service at Kings County Hospital for tlie privilege of presenting the 
dermatological aspects of these cases. 
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ORAL SUBSTITUTION THERAPY WITH ETHINYL ESTRADIOL 

AND ALPHA-ESTRADIOL 


Floyd E. Harding, M.D., Los Angkles, Calif. 

(From the Department of Fndocrinology , Foss-Loos Medical Group ) 

W ITHIN recent years a new jiliase in ovarian substitution therapy — 
the oral iihase — has been develoiied. With injection therapy pre- 
viously favored b.y the availability of potent hj^odermic preparations, 
a return to the oral method of treatment has been initiated by the dis- 
covery and manufacture of active, orally effective estrogenic substances 
such as diethjdstilbestrol, ethin}^ estradiol and conjugated estrogens 
equine. 

The Endocrine Department of this clinic was founded in 1930, and 
since that time several thousand women have been treated with estro- 
gens for ovarian defieiencj'. Pollouung this background of unpublished 
material, data have been kept and published on 502 patients treated 
orally and hypodermically with estrone, estradiol benzoate and diethyl- 
stilbestrol dipropionate.’^ An additional report has been made on 138 
patients treated orally with conjugated estrogens equine.® In the 
present studj’-, the clinical response of 47 patients to ethinyl estradiol 
has been tabulated along with previously unpublished observations on 80 
patients treated with oral alpha-estradiol (dilij’-droxyestrin). It has 
thus been possible to compare the relative clinical effectiveness of six 
estrogenic substances which have been emiiloyed in the treatment of 
767 patients. 

Ethinyl Estradiol 

Reports appearing in the literature on ethinyl estradiol appear to be 
quite favorable.®' This estrogen Avas prepared in 1938 bj^ Inhoffen 

and Hohhveg^’’’ ^® by replacement of the hydrogen of the seventeenth 
cai’bon atom in estradiol with an elhinyl group. In our studies, enteric 
coated ethinyl estradiol tablets* of 0.01 mg., 0.02 mg., 0.05 mg., and 0.1 
mg. Avere used. Uncoated tablets of 0.05 mg. Avere also employed. 

A total of 47 patients ranging in age from 24 to 60 years Avere treated 
Avith ethinyl estradiol. Included in this series Avere 17 cases of natural 
menopause, 15 eases of artificial menopause and 15 other eases, part of 
Avhich Avere associated Avith hypoesti’inism. Results in tliis series are 
summarized in Table I. 


Analysis of Results With Ethinyl Estradiol 

When ethinyl estradiol was given, it was possible to duplicate any 
therapeutic effect obtained Avith diethylstilbestrol dipropionate. Fur- 
thermore, equally effeetNe results AA'^ere obtained Avitli smaller amounts 
of material. Indeed, it Avas obserA'^ed tliat a dose as Ioav as 0.02 mg. 
of ethinjd estradiol produced a definite therapeutic response. While 


♦The ethinvl estradiol tablets (Estinyl) used in this investigation were supplied 
through the courtesy of Dr. Max Gilbert and Dr. William R. Bond of the Schenng 
Corporation, Bloomfield, N. J. 
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some patients required as much as 0.2 mg,, optimal dosage for most pa- 
tients averaged 0.05 mg. to 0.1 mg. TJie average per cent of improve- 
ment on ethinyl estradiol at various dosage levels is tabulated below: 


DOSE IN MG. 


0.01 

0.02 

0.03 

0.1 

0.2 

Natural menopause 

Improvement 

17% 

40% 

04% 

80% 

95% 

Artificial menopause 

Improvement 

7% 

28% 

71% 

83% 

83% 

Other hypo-ovarian 

Improvement 



37% 

31% 



Mental depression in the menopause proved most refractorj’- to ther- 
apy. However, ethinyl estradiol was much more beneficial than any 
of the other natural estrogens used. In this re.spect, its action was 
similar to that afforded by diethylstilbestrol dipropionate. 

Vaginal smears were normal in 6 of 27 patients examined before treat- 
ment, while the remaining 21 patients sliowed varying degrees of estro- 
gen deficiency. Ten of these patients had vaginal smears taken after 
treatment and improvement was noted in eight cases. Excessive dis- 
charge and infections of the vagina and cervix frequently prevented 
the use of this te.st for assay. 

Undesirable Effects With Ethinyl Estradiol 

]\Ienstrual bleeding was caused by ethinyl estradiol in five patients 
who were no longer menstruating because of artificial or natural meno- 
pause, Menstruation was delayed in four patients who always menstru- 
ated regularly and it was very profuse in another patient. ^ 

True toxic reactions to ethinyl estradiol were ol)served in seven pa- 
tients with the following symptoms: nausea — ^five; vomiting— two ; 
dizziness — one; nervousness— one; and "generally worse and more 
tense" — one. Patient 22 had nausea and dizziness on 0.2 mg, but not 
with 0,1 mg. Patient 28 had vomiting on 0.1 mg. but not on 0.01 mg. 
Patient 29 had nausea on 0.2 mg. but on 0.05 mg, this became markedly 


Key to T.\ci-e I 

(ii) A — Asthenia; C — ^Difiieulty thinking and concentrating; DM — ^Dsynienorrhea ; 
F — l^rigidilj'; G — Globus; H — ^Ileadache; IN— Insomnia; M — ^Mental de- 
prc.ssion; P— Palpitation; S — Sterility; SA — Secondary amenorrhea. 

(b) I — Irregular; 0— No longer menstruating; R — ^Regular. 

(c) O — Ovaric.*! removed; U — Uterus removed; X — X-ray menopause. 

(d) D — Dizzine.“s; N — ^Nausea; T — “Nervous tension; ” V — Vomiting. 

(e) B — Some type of uterine bleeding or mcn.stmation caused by the tablct.s; 

L — Tablets caused menstruation to be late. 

(f) I — Normal; 2 — Slight deficiency of c.strogcn; — Moderate deficiency; •} — Se- 

vere deficiency. 

(g) Pituitary tumor; Hirsuitism; Hormone assay of urine: 19 C.U. of androgens 

per 2-1 hours. 

■‘Remark.-j after treatment; Patient lil had a constant pain at the end of the 
urethra which was not relieved; Patient 19 had had a nervous breakdotvn from 
which she did not recover; Patient 25 had improvetnent in hot flaslies and l)r<'ast 
soreness only; Patient 29 had migraine hcadacUe.s from which she oltfaincd no re- 
lief; Patient 35 had a marked increase in the size of her breasts; Patient .‘!0 had an 
increase in her libido associated with a les«cning in asthenia and nervousness; 
Patient 37 had an increase in libido and in the size of her breasts; Patient .19 had 
les.'i ri.sthenia ;ind nervousness, but she was not otherwise benefited; Patient 11 had 
relief of the hot fiashes, but the menstruation, which was scanty before treatment, 
bcctiino more profuse and painful; Patient IZ had fifty per cent improvement of 
^\^nntom>•^ but the elTect was at least jmrtly pliarmacodynatnic; Patient 11 had an 
inerease in the on 0,1 mg., proving that tliey were pot hot llnsiies. Breast 

.soreness developed showing cfroclivcness of material; Patient 1*5 had abnormal 
vatrinal smears because of rntirked vaginitis. 
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reduced, mile no attempt was made to use smaller dosage with the 
otlier cases, it was evident that the above three patients improved when 
the dose was decreased and it is believed that most patients would tol- 
erate small amounts of the drug. 

Toxicity for the entire group, covering all dosage levels, was 14 per 
cent, hut the incidence was very much less with doses under 0.05 mff 
daily. '=■ 


There were five questionable reactions on ethinjd estradiol. With 
patient 16 insomnia developed while 0.02 mg. was being taken but later 
disappeared although the tablets were continued. Dizziness began in 
patient 21 vdth 0.1 mg. but cleared up when 0.3 mg. was taken. Patient 
25 developed a ''jawing in the stomach’’ on 0.1 mg. but this symptom 
was noticed occasionally before taking the tablets. Patient 44 began to 
“sweat” more vdtli 0.1 mg. but not Avith smaller doses. Patient 47 
had a poor appetite on 0.1 mg. but tolerated 0.03 mg. 

There ivas an increase in fullness and tenderness in the breasts in 
many cases treated with etliinyl estradiol, and three patients complained 
of severe soreness.^ Sei^eral mentioned tliat the nipples and areola dark- 
ened in color ; AAdiile others, in whom breast soreness Avas present before 
treatment reported improvement Avliile taking the tablets. Several pa- 
tients noted an increase in vaginal moisture or leucorrhea during treat- 
ment. This has also been observed Avhen other potent estrogens are 
employed, either orally or parenlerally. 

Eleven of the patients aa^io had no reactions Avith enteidc coated tablets 
of ethinyl estradiol Avere given 0.05 mg. uncoated tablets. None of these 
patients had a reaction, and symptoms Avere relieved as effectively Avith 
the uneoated tablets as AAdth the enteric coated tablets. 


Alpha-Estradiol 

The uneoated tablets of alpha-estradioP' ( dihydroxy estrin) a natural 
estrogenic substance found in the ovary and blood of human beings, AAmre 
standai’dized by AAmight to contain 0.1 mg., 0.2 2 ng. and 0.5 mg. They 
AAmre taken from one to three times daily depending on the dose pre- 
scribed. Alpha-estradiol aa^s also obtained as a stable, chemically 
pure, crystalline substance. It aa^s highly insoluble in Avater, but some 
of it was dissolved in sesame seed oil with the use of a solvent This oil, 
containing Amrious amounts of alpha-estradiol, Avas taken by patients 
in 20 drop doses, three times daily. 

The folloAving doses represent the largest amount of alpha-estradiol 
giAmn to each patient per day. 


DAILY DOSE OP 
ALPHA-ESTRADIOL 

NUMBER OP 
PATIENTS 

DAILY DOSE OP 
ALPHA-ESTRADIOL 

NUMBER OF 
PATIENTS 

0.2 mg. 

5 


2 

0.3 mg. 

2 



0.4 mg. 

17 


9 

0.5 mg. 

27 


1 

0.6 mg. 

6 

3.0 mg. 

1 


Results With Alpha-Estradiol 

While a favorable response was obtained Avith alpha-estradiol admin- 
istered orally as tablets, impi’ovement was definitely less in degree. 
Only patients Avith milder sjnnptoms Avho did not Avish to take injections 
Avere given alpha-estradiol. Sedatives Avere not used in any of the 
cases. 

•These tahlets, called Progynoiv-DH, ■were obtained from the Schering Corporation, 
Bloomfield, N. J. 
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Alpha-estradiol, orally, did not relieve hot flashes very well in doses 
less than 0.5 mg. daily, and a better re.sponse was obtained with 1.5 
mg. daily. This natural estrogen had a good tonic effect and increased 
the sense of well-being in patients. 

Results regarding migraine, dysmenorrhea, premenstrual tension, 
etc., are not included since these conditions were frequently not as- 
sociated with hjqioestrinism, and improvement in each case was predi- 
cated on the response to estrogens of patients with hypoestrinism. How- 
ever, where these conditions were associated with the S3mdrome, the.v 
were frequently'' relieved bj^ estrogen therapy. In some instances it was 
felt that the pharmacodj’-namie or drug action of the estrogen was re- 
sponsible for relief. This has been noted frequently in previous ob- 
servations with diethydstilbestrol dipropionate. 


Toxicity With Alpha-Estradiol (Oral) 

In general, untoward reactions to alpha-estradiol wei'e negligible. 
While faking alpha-e.stradiol, 1 mg. daily, one patient began to flow 
early, one late and one had severe d.v.smenorrhea. Onh’^ one patient 
developed nausea and vomiting, a reaction caused by many other tj^pes 
of medication. There was no true toxicit.y. One patient felt nervous 
and more tense. Hyperestrinemia might have existed previou.sl.v in this 
patient since the breasts had been .sore and firm for two years. Un- 
fortunately, a hormone assay of the urine was not made in this ease. 
Two other patients receiving alpha-estradiol complained of breast sore- 
ness. Hormone a.ssays of some of the othci- patients treated in this 
series have been reported previou.sly.'* 


Comparison With Other Oral Estrogens 

After this study, it Is possible to evaluate the strength of six e.stro- 
genic substances used at the clinic. The data on estrone, estradiol ben- 
zoate, diethylstilbestrol dipropionate’ and conjugated e.strogcns- 
cquinc- were obtained from previou.s observations. Their relative 
strengths, Judged on a weight basis milligram per milligram, are listed 
in Table IT, Other desirable and undesirable results are also estimated 
as to degree of importance. 

It was impossible to obtain a strong estrogenic effect witii estrone, 
estradiol benzoate or alpha-esti’adiol vith the amount of material given, 
such as was produced by^ conjugated estrogens, dicthjdstilbcstrol di- 
propionate or ethinyl estradiol. Of course, tlic hypodermic administra- 
tion of estrone and estradiol benzoate gave a strong estrogenic re- 
sjum-se, the latter being stronger than the former, but the comparison in 
Table II was limited to material absorbed from the gastrointestinal tract. 
One milligram of conjugated estrogens-equine was roughly equivalent to 
0,3 mg. to 0,5 mg, of diethylstilbestrol dipropionatc or 0,05 mg. to 0.1 
mg. of ethinyl estradiol. Since the strong effect of 0.05 mg. to 0,1 mg. 
of ethinyl estradiol was not produced bj' alpha-estradioF"” in the doses 
u.sed, 1 *mg. to 1.5 mg., it was known that ethinyl estradiol was at least 
15 to 30 times more effective than alpha-estradiol. While Ilohlwcg and 
Inhoffen” reported that ethinyl estradiol was 15 to 20 times as effective 
a.s alpha-estradiol. Soule‘' ” staled that it was 50 to 70 times as effective. 
Thus, in adding the ethinyl radical to alpha-estradiol, a potent estrogen 
effect has been obtained with greater economy. 
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Table II. Effect op Estrogens Given 


1 MO. OF EACH 

ESTRONE 

ESTRADI- 
OL BEN- 
ZOATE 

ALPHA- 

ESTILV- 

DIOL 

CONJU- 

GATED 

ESTRO- 

GENS 

DIETHYL- 

STILBESTROL 

DIPROPION- 

ATE 

ETHINYL 

ESTRADIOL 

Quantitative 

Very 

Some 

More 

Strong 

Stronger 

Strongest 

Qualitative 

Good 

Good 

Good 

Good 

Not as good 

Good 

Uterine bleeding 

0 

? 

0 



‘f+'F 

Development of 
breasLs 

0 

Slight 

Slight 

Good 

Stronger 

Strongest 

Belief of mental 

0 

0 

) 

+ 

-H-f 

-H-H- 

-H+Ht 

depression 







Belief of hot flashes 

Very 

Some 

More 

Strong 

Stronger 

Strongest 

Toxicity per opti- 

0 

0 

0 

0 

+ 


mum effective dose 








Discussion 

Tiie oral metliod has several obvious advantages over the hyiio- 
deiTiiic. It is cheaiier, timesaving and more convenient to the patients 
and doctor. It avoids local reactions frequently obtained with hypo- 
dermic injections.® It allows frequent administration of material which 
has proved to be advantageous, as pellet implantation of hormone® is 
more effective than iiitemittent doses by injection. 

The oral metliod also lias some disadvantages. Patients are inclined 
to treat themselves, while the hypodermic method permits constant man- 
agement by the physician. The stronger preparations have a toxic ef- 
fect on some patients. This toxicity is of a very mild nature and 
diminishes when the dosage is cut. In some patients a small dose was 
well tolerated whereas a larger amount caused symptoms of toxicity. 
Gastrointestinal symptoms are believed to be centi’al, possibly medul- 
lary, rather than local in origin. Enteric coating of the tablets did 
not prevent the symptoms. Patients who tolerated enteric coated tab- 
lets also tolerated noncoated tablets. Prior to this study, patients who 
had had a toxic reaction to diethylstilb&strol dipropionate administered 
orally were given injections, but the nausea and vomiting still persisted. 
The toxic manifestations cleared up rapidly when medication was dis- 
continued, leaving no permanent effect that was discernible. The symp- 
toms were similar to those of early pregnancy, and although the pa- 
tients generally asked to be peimitted to stop taking the tablets, they 
did not feel that they had been harmed by the medicine. 

With ethinyl estradiol, seven of the patients in this study (14 per 
cent) had a true toxic reaction. During the treatment of 109 patients 
reported in five papers,®’ there were 13 reactions (11 per cent 
toxicity). Kurzrok, Birnberg and Livingston®® gave ethinyl estradiol 
to 59 patients after delivery to prevent lactation. In their series there 
was no evidence of toxicity. Of course, it is a well-known fact that 
patients who have recently been pregnant tolerate large doses of estro- 
genic substances. 
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It was interesting to note that the optimiini daily dose of ethinyl 
estradiol in this series was low (0.05 mg. to 0.1 mg.). According to 
the literature, most of the treatment was with doses of 0.3 mg. to 0.45 
mg. The puerperal cases were given up to 2.4 mg. However, in two of 
the papers, the effective dose was considered to range from 0.05 mg. to 
0.15 mg. 

The three estrogens that produced a greater response in the patient 
were believed to be less affected by the liver. The other estrogens going 
through the portal circulation did not reach the general circulation 
in sufficient concentration to be very beneficial. However, sublingual 
administration was shown to be veiy much more effective.^® It is be- 
lieved that this method of administration, like the lypodermie injection, 
puts the hormone into the general circulation without its first having to 
pass through the liver, where it is partl}^ inactivated. 

Summary 

Ethinyl estradiol was the most potent oral estrogen used up to the 
present time. Satisfactory relief of hypo-ovarian symptoms was usu- 
ally obtained with 0.05 mg. to 0.1 mg. daily although larger doses were 
occasionally necessaiy. Its effect was compared to that of alpha- 
estradiol and to estrone, estradiol benzoate, dietlylstilbestrol dipropion- 
ate and conjugated estrogens-equine previously studied. Of this group, 
ethinyl estradiol and diethylstilbestrol dipropionate caused mild toxic 
reactions in an occasional patient without apparent permanent haim. 
Keeping the dose down to the minimimi needed for maximum effective- 
ness reduced the toxic symptom's. The addition of the ethinyl radical 
greatly increased the effectiveness of alpha-estradiol, thus reducing 
the cost of treatment. The oral method of treatment had many ad- 
vantages. 
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HYSTEROSALPINGOGEAPHY, A ROUTINE AID IN 
GYNECOLOGICAL DIAGNOSIS 

Commander Phineas Bernstein, M.C., U.S.N.R.* 


V ISUALIZATION of tlie female genitalia in a group of fifty-two 
selected patients lias proA^ed a practical and imiocuous procedure 
by Avhieli a more accurate knoudedge of numerous pehde conditions 
Avas obtained. Tlie simplicity and clinical safety of liysterosalpingog- 
rapliy AAitli the use of the recently introduced opaque medium, Viseo- 
rayopake, AA^arrant its adoption, routinely, for botli office and hospital use. 

Many pathologic groAidhs of the female generatiA>^e tract Aimre clearly 
defined by this method and, in many cases, unsuspected lesions Avere 
revealed. The alteration in size and contour of the uterine shadoAv 
indicates not only the extent and location of ncAv groAvths, but also 
identifies the tjqie of tumor by means of characteristic and representa- 
tive patterns. Since the length, course and patency of the Fallopian 
tube, as Avell as the presence of new groAvths, can be determined by 
x-ray, problems of sterility lend themselves particulaidy to its use. 
"When employed Avith tubal insufflation as described by RubiiP’ ® com- 
plete knoAvledge as to both structure and function of the tube is 
obtained. In certain instances, tenuous peritubal adhesions causing 
obstruction to OAmlar migration, may undergo lysis folloAving passage 
of the viscous radiopaque fluid. Salpingography served not only to 
differentiate betAveen intrapelvic masses, but also between abdominal 
tumors from those of pelvic origin. In my experience, this test has 
often been a guide to correct operative procedure and surgical con- 
servatism. 

The stereoptical roentgen technique in hysterography Avas also util- 
ized to advantage. Bj'' this method, the relative intrapelvic position 
and size of anatomic structures and groAvths Avere determined, render- 
ing an expressive picture in all dimensions. 


Since 1910, when Rindfleish^ first introduced hysterography, many 
media have been used by various investigators. Lelorier,^ W. H. Carey, ° 
I. C. Rubin,® W. T. Kennedy,^ J. A. Sieard,® T. Neustaedter,® and P. 
Titus^® have contributed largely to the development of hysterosalping- 
ography in the past three decades. The radiopaque substances^’ 
such as Collargol,^® halogen salts, Lipiodol,’^'* lodopine, iodized oils® and 
the crystalline iodine compounds, Ui-oseleetan,^® Diodrast^® and Hip- 
puran,^^ proved disadvantageous for clinical usage. These Avere eA’^en- 
tuaUy discarded because of various shortcomings, such as (1) unsatis- 


*The opinions and assertions contained in this paper are the personal yqcs of the 
writer and are not to be construed as official or reflecting’ the "views of the Navy 
Department or the Naval Service at large. 
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factory opacity, (2) tissue irritation, (3) foreign body reaetion due to 
retarded absorption, (4) insufficient viscosity, (5) toxicity and (6) 
chemical instability. 

In the present studies, the fluid substance, viseorayopake,^'' vas used. 
First introduced for clinical trial by I. C. Rubiid” at the Mt. Sinai 
Hospital, New York City, in 1941, it has fulfllled the requisites for an 
adequate and satisfactory opaque medium for pelvic x-ray. Nontoxic, 
quickly absorbed, chemically stable and amply auscous, it is easily ad- 
ministered, and does not gel or crystallize at room temperatures. 


Method 


This test may be employed in any properly equipped office or hos- 
pital. The technique is uncomplicated and safe. The patient is given 
two drams of licorice poAvder the night before and an enema on the 
morning of the test. The patient is placed on a Squier genitourinary 
x-ray table in lithotomy position, and a bimanual examination is per- 
formed to determine the cerAuco-uterine angle (for direction of canal) 
and the fundal size (for estimation of its capacity). 

Aseptic technique is obserA'^ed. The vulva and Amgina are tlioroughly 
cleansed Avith soap and A\mter and the patient is draped Avith sterile 
toAvels. 

The eei'A’ix, visualized through a nonopaque, bivalved speculum, is 
Aviped dry and the external os is painted Avith tincture of iodine. A 
tenaculum forceps may be applied, but I found no advantage in this 
painful procedure, except in eases requiring traction for better cervical 
exposure, or, for a stenotic cerAux resisting insertion of the cannula, 
or, AAdiere pressure against the cannula guard Avas necessary to prevent 
leakage. 

A 20 e.c. syringe, containing 15 c.c. of viseorayopake,^® is fitted by 
means of a Luer metal tip to a uterine stem cannula Avith perforated 
end (as used in the Rubin in.sufllation test), or, Avhen desirable, to a 
Cohin-*’ cervical stainless steel scrcAV-tip cannula. The latter elimi- 
nates the danger of uterine perforation and, in some cases, has been 
found satisfactory in preventing backfloAV. UpAvard pressure of the 
.syringe piston di.splaces air from the .syringe and its contained opaque 
iluid. If the medium injected into the uterine caAuty contains air 
bubbles, errors in diagnosis are prone to occur. The cannula is then 
eautiou.sly inserted through the external os, folloAving the line of the 
cor\-ico-uterine axi.s, until the perforated tip lies within the eaviiy. 
If the Colvin device is used, the screA\'-tip is rotated until it becomes 
firmly fi.xed in the cervical canal. 

Exce.ssive traction, or upAvard pre.ssure on the cervix may cause 
uterine displacement producing .shadoAV oA-erlapping of the caA'ity out- 
line. It is therefore advisable, l)efore x-rays are taken, to replace the 
fundus so tliat it lies in a plane sornoAvhal parallel to the x-ray plate. 

With the cannula held in the cervix, the patient is moved into 
proper position under guidance of the x-ray technician, so that the 
x-ray tube and plate are in proper alignment Avith the pelvis. 

I have used, ordinarily, for a 20-centimeler body fliielcne.ss, 50 milli- 
amperes and .58 primary volts for a lAA’o-.seeond exposure Avith the focal 
})lalo distance betAveon thirty and thirfy-.six inches. 


•{'iunilr.il .“tnirtnr.-; Uiftii'inoluminr- .“uU ef -. 
!iyilrop''ri'Un.- noetic riclJ. Throe and line-h-ilf jx r 
at coll of if; added to proc-ure .<-at Infactory 


poly vInyJ 
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Fiff. 1. — Hysterogram showing unilateral tubal patency and small uterus Note left 
pelvic lipiodol shadows appearing also in the original flat plate, or seciet film. 



Fig-. 2. ^X-ray film of a submucous fibroid delineated by viscorayopake and carbon- 

dioxide contrast media. 
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A flat plate or scout film is first taken. This often reveals calcified 
lymph nodes, phleboliths, or unabsorbed lipiodol used in previous tests, 
and. is of value in excluding misleading shadows (Fig, 1). Two e.e, 
of radiopaque fluid are then injected very slowly, and a second plate 
is taken. By delivering the viscous medium into the uterine cavity 
very gradually, vdth light or moderate pressure, the patient is spared 
unnecessary pain. Two c.c. injections are repeated until 6 or 8 c.c. of 
viscorayopake and four or five x-ray films have been used. At this 
point, the fluid contents of the uterine cavity may be removed bj’" with- 
drawing the piston. 

The syringe is disconnected from the cannula, and about 10 to 15 c.c, 
of COj gas, from a second clean S3’'ringe, are then injected into the 
uterine cavity. Another plate is taken w'hile piston pressure is main- 
tained. Hysteroaerography^" delineates cavity and tumor outlines by 
contrast of the gas with the viscorayopake film adherent to the uterine 
wmll (Fig. 2). Contrast media provide additional means for obtaining 
more accurate x-raj’' plates. 

Tw-o e.e, of fluid are the optimum quantity used for anj^ single injec- 
tion ; this amount is sufficient to render progressive silhouette changes 
required for comparative serial-film studies. Enlarged uterine cavities 
or tubal dilatations sometimes require up to 15 c.c. of opaque medium. 
In one instance of uterine ca^dty enlargement due to fibroids, 24 c.c. 
wmre injected without deleterious effect. (Fig. 3.) 

A forty-five minute follow'-up x-ray picture will very often show the 
excretion of the opaque fluid in the renal tract as w-ell as its partial 
or complete absence from the pelvis (Fig. 4). Absorption and excre- 
tion of viscoraj'opake are rapid. 

With each injection, the patient wms asked to point with a finger to 
areas of discomfort or pain, and as the medium traversed the uterine 
cavitj’- and the patent tubes, the finger moved laterally from the supra- 
pubic midline. Patency, as w^ell as the location of tract obstruction, 
was often clinicall}’’ predetermined in this wajL 

The jiatient sits up within fifteen minutes after the last injection, 
and, in most instances, is iinmediatclj'^ ambulatoiy. Transitory nausea 
and vomiting W'cre observed infrequently among the entire group of 
fifty-tAVo patients. Thirty-twm women, or sixty-onc per cent, were 
entirelj’ free of discomfort or pain during or after the injections. 
Fifteen, or tw'cnty-nine per cent, complained on questioning, of either 
discomfort, or mild but bearable pain, and five, or ten per cent, mani- 
fested severe and painful reactions, lasting from forl.v-fivc minute.s to 
tw'cnt.v-six hours. Twm of these patients were relieved ])y codeine 
sulfate, while sedation, bed rest and a heating ])ad were sufficient to 
control the symptoms in the remaining three instances. In eight pa- 
tients, or fifteen per cent, the application of the tenaculum, or traction 
on the cervix caused pain. 

In two patients with a history of childhood convulsions and .sj’ncope, 
a definite pdit mal sjmdrorne oeeurred following the second injection. 
In both instanec.s, however, recovery was immediate and there %verc no 
sequelae. 

Where marked nervousness or apprcliension i.s present, mild sedation 
should be. used in preparation for Hk- test. 

Acute pelvic diseases, gonorrhea, intrauterine or ectopic prcgnaticy, 
cervical carcinoma or infection, and epilep.sy contraindicate the u.se of 
hj'sferosnlpingograph3'. It is w'i.se. to im.stpone the test until after the 
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menstrual or ovulatory phase, and for a six-month post-partum, and at 
least a thirty-day postoperative period. 

Although indicated for the study, of abnormal bleeding, .such as men- 
orrhagia, metrorrhagia and staining, the procedure was employed only 
during the phase of recession of active bleeding. 



FiK. 4. — X-r:i>‘ oviilencc of rftn.'il excrotion of vJ.sconiyoj);ikL‘ .showing bilateral 
ureteral abadowH thirty mlniite.s after the final Intrauterine Injection. Note (■(•.‘^hhi.Ml 
dye in the pelvi.'i. 


In the examination of ptilpablc pelvic masses, dysmenorrhea or ob- 
.scure pelvic pain, additional valuable information was very often made 
tivailuble. Tliis method proved worlli while also in determining the 
structural status of the Fallopian tube, particularly in patients trealetl 
for sterility. 

Results 

Thirty-eight women were x-rayed routinely in the course of sterility 
.studic.s, after in.sufilation willi the Rubin a])paralu.s and teehnitpie had 
been performed. Numerous intere.sting and varied uterine anomalies 
and tumor.s, as well as unsu.spected tubal disease resulting in canal 
closure and distortion, were found. 

Infantile uteru.s was observed twim;: one showed iiieomplele fusion 
of the ,Miillerian duets (Fig. 5) and the other a cervix four inehe.s 
long. Bicormiate uterus, and ovarian eyst, respee.f ively. were diag- 
nosed twice. Eight sterility patients had tubes whieh, altbough patent, 
showed marked 1 ‘urling. dilatation and partial ob.struelion due proh- 
abiy to peritubal adhesions. Tlie.sm condilions, eommoidy n-eognized 
as po.ssible nmierlying causes of sterility, are very oftmi not deleeled 
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on bimanual examination. Their uiiexpeeteclly high incidence empha- 
sizes the importance of x-ray as a routine measure to be used in con- 
junction with the Rubin insufflation test. 

Findings by both methods were invariably in agreement, although, 
in one instance in which a preliminary insufflation indicated tubal 
closure, x-ray revealed bilateral patency. Moreover, in another in- 
stance, a repeated hysterogram disproved cornual obstruction observed 
in previous x-raj’- films. On these rare occasions, a physiological con- 
traction or spasm of the uterotubal sphincter muscle may take place, 
and a conclusive prognosis therefore should be reserved* until at least 
several confii-matory x-ray studies have been made. 



Among thirty-eight sterility studies, tubal patency in one or both 
tubes was demonstrated twenty-seven times. In fifteen instances, both 
tubes were open, but in eight of these women, there were varying de- 
grees of kinking and dilatation. In twelve patients, only one tube was 
visualized as patent. Among these, there were four postoperative cases 
in which the unilateral absence in x-ray films was verified by reports 
of salpingectomy received from the attending surgeons: in one of 
these a short tubal stump was visualized. In the remaining eight m- 
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stances of unilateral obstruction, five occurred proxinially, two cen- 
trally, and one at the distal end (Fig. 6). 

Bilateral closure occurred at the fimbriated portion in three in- 
stances, centrally in two, and proximally, at the uterotubal junction 
in six instances. Of the latter, three must be assumed to have been 
patent, since x-rays were unwittingly taken during alreadly existing 
pregnancies. Two of these women, with long-standing amenorrhea, had 
been previously insufflated, and were six weeks gravid (Fig. 7), while 
the third was an obese, eight-month amenorrheic patient of menopause 
age (44 years), in whom an eighteen-week fetus was revealed on 
x-ray. .Ml three gravidities continued uninterruptedly and were 
delivered at term of normal babies. The constancy in x-ray of cornual 
closure in all three gravidities gave rise to the query as to whether 
uterine gestation affects, or coexists with a physiological contraction 
of the uterotubal muscle. 



Flir. 6. — Extrapolvlc ovarian cy.st ClnKnoserl by iircsenco of displaced course of 

Fallopian tube .shadow. 

Pathologic tinding.s, predetermined correctly in most instances by 
pelvic examinations, were also .studied by radiography in the remain- 
ing fourteen patients. In each case, further knowledge was obtained, 
and, several times, planned surgical procedures were changed because 
of the x-ray findings. The sterco.'Jcopic technique proved valuable in 
determining not only the exact position but the relative size of the 

tumors. . , , , 

There were six fibroids, four ovarian turnons, two liydrosalpinx (rig. 
8). one uterine polyp and one multiple carcinoma of the uterus and 
tube. Menometrorrhagin was the chief complaint in all these women. 
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There were four submucous fibroids (Fig. 3) and two cases of fibroid 
uteri in which the cavity was not invaded. Tubal displacement char- 
acterized the latter films. 

Two ovarian cysts were intraligamentous, and in one instance, in 
which the diagnosis of a “large subserous fundal fibroid” was made 
at another hospital, our x-ray findings (Fig. 6) revealed a unilateral 
ascending linear shadow, which corresponded to the canal of the tube 
displaced eephalad by an extrapelvie ovarian tumor. The histologic 
report was serous eystadenoma of the ovary. 



Fig- 7 Hysterogram of clinically unrecognized early pregnancy showing bilateral ob- 

struction at the uterotubal sites. 


In both cases of hydrosalpinx, the x-ray findings were more clearly 
diagnostic than bimanual pelvic examinations. 

At curettage, a small clinically unrecognized uterine polyp, causing 
menopausal bleeding was removed after hysterogram revealed its 
presence. 
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111 an obese, sixty-two-year-old -woman, with metrorrhagia, discharged 
recently from another hospital with a diagnosis of “abdominal tumor, 
inoperable,” hysterography revealed a double lesion, namely, a uterine 
carcinoma, and an abnormally large intra- and extrapelvic tubal shadow, 
which, at operation, was found to be a huge tubal carcinoma. Here, 
preoperath’-ely, the otherwise unrecognizable pelvic origin of an ab- 
dominal mass was ascertained. 


'V . 


\ ‘'r ‘ 

s'.' 





S. — Ilystero.salpingograin showing bilateral pyo.salpingcs In a fiterJIIty patient- 

Conclusion 

1. Viscorayopakc, a recently introduced opaque /luid, has ])rovcd 
eminently .sati.sfaetory for clinical use in x-ray .study of the female 
genitalia. 

2. Hystci-o.salpingogra])liy was employed in fifty-two patients with 
gynecological disorders. The.sc included pelvic turnons, pain, uterine 
bleeding, dy.smcnorrhea and sterility. In the sterility studic.s, it proved 
valuable in conjunction with the Rubin insulTlation te.st. 

3. Information as to the size, location and type of intra- and extra- 
uterine growths, as well as the .structure and patency of the Fallopian 
tube, was obtained. The x-ray differentiation between uterine and 
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ovarian tumors, as well as abdominal and pelvic growths, was of note- 
worthy diagnostic significance. The high incidence of nnsnspected 
lesions in sterility studies was remarkable. 

4. The facility and safety of the technique and the simplicity of the 
x-ray film interpretation warrant its use as a diagnostic routine meas- 
ure in both hospital and office. 

5. The technique for the test is described. Contraindications and 
indications for its use and tlie advantages and pitfalls inherent in the 
procedure are noted. Clinical sequelae are also mentioned. 

6. The constant x-ray evidence of tubal closure in three pregnant 
patients may indicate that a uterotubal sphincter spasm occurs physio- 
logically in the gestational state, 

7. Findings are statistically presented Avith reproductions of inter- 
esting x-ray films. 

8. A brief history of hysterography is included. 
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VALIDITY OF TWO-HOUE EAT TEST FOE 
HUMAN PEEGNANCY* 

Edmond J. Farris, Ph.D., Philadelphia, Pa. 

(From The Wistar Institute of Anatomy and Biology) 

T WO biologic tests for the determination of early pregnancy have 
come into general use, the Ascliheim-Zondek (mouse test) and the 
Friedman modification (rabbit). The accuracy of these tests is veiy 
good, but the length of time required of 96 and 36 hours, respectively, 
is one of the drawbacks. Frank and Berman’ described a 24-hour preg- 
nancy test, using rats; Crew^ and Weisman, Sni’^der and Coates^ pul)- 
lished procedures using Xenopus lae\ds (toad) for pregnancy diagnosis 
in which results were obtainable within 4 to 18 hours. Later in 1942, U. 
J. Salmon, S. H. Geist, A. A, Salmon and I. L. Frank* publislied an 
interesting paper describing a six-hour pregnane}'- test using immature 
rats, and subsequently pulilished an abstract stating 96 per cent ac- 
curate results were obtainable ivithin two liours. 

The test described by Salmon, et ah,® seemed to satisfy the needs 
for a practical, rapid test, so we endeavored to determine the reliability 
of the two-hour rat test for ascertaining human pregnancy. 

A series of tests was performed on urine samples as follows : 

1, For pregnancy diagnosis 

2. For Iniovui conditions of nonpregnancy 

Our findings showed the test to be not onh’- positive for conditions 
of pregnancy, but also for women undergoing menopausal changes, for 
women at midmonth primarily, for males anticipating coitus, and male 
and female subjects after coitus. 

Material and Methods 

Over 360 urine specimens were tested on over 3,000 immature 
female Wistar albino rats for color reaction, to determine pregnancy 
and nonpregnancy conditions. The urines for the pregnancy tests were 
supplied chiefly through a laboratory specializing in perfoiming the 
Friedman rabbit test. The results of the Friedman test olilained in the 
laboratory of Dr, Frederick Ijangner were com])ared with the two-hour 
rat test findings, and clinical diagnosis secured in any cases in wliich 
results were doubtful. 

We used the two-hour rat test described by Salmon et al.. in most 
instances, and repealed occa.sionally willi tlic foui-- to six- or twcnt}'-four- 
hour test. A hooded strain of rats was also tested, but the ovaries 
.showed normally positive pink to red color without treatment of any 
sort and therefore this strain was discarded as unsatisfactory, h^or 
the test, at least two immature female Wistar albino rats of known 
age and'weight (ages 22 to 33 days, and 30 through 45 grams) were each 

•-Thi? invJistintitlon was aid'C by n fixant from Uk; Sarnuo! S, Fels Fund. 
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npeeted subeuianeousty with 2 c.c. of speeimerL of urine. At the end 
of the desired hour, the rats Avere gassed individually in a closed 
chamber for about two and one-half minutes, until dead, and the ovaries 
exposed and examined. The ovaiy Avas usuall 3 ’' lifted out of the ab- 
dominal eaAuty bj'' means of a small hook, to aA’^oid changes in circula- 
tion. ^ Negative ovaries appeared uniforml}’- pale and cream colored. 
Positive ovaries had a definite blush to strong red color. To eliminate 
incorrect and impressionistic readings, the OA’^aries Avere read promptlj'^ 
upon_ exposure, then compared Avitli colors on a scale. Satisfactory 
positiA^e colors Avere secured for eomiiarison purposes bj* using a hemo- 
globin scale (TallqAdst) from 60 per cent up. HoAA'eA’-er, the confusing 
negative colors could not he identified on the Tallqvist scale, so a simple 
color scale AA^as designed for reading various negative and positive shades 
of ovarian reaction, based on the IMunsell color chart sj’stem. 

Results 

In Table I is a summaiy of the tests for diagnosis of conditions of 
pregnaiicj'. In 61 subjects both the tAvo-hour rat test and the rabbit 
test Avere in agreement. There AA^ere 46 positive tests for pregnanej^, and 
15 negative reactions. TJie rat test AA^as likcAAise in agreement for tlie 
six-hour and tAventj^-four hour period. 

In 11 subjects, AA'ith age range of 40 to 56 years, there AA^as practically 
no agreement betAveen the tAvo-hour rat test and the rabbit test. The 
tAvo-hour rat test Avas positive in 11 tests, AA’hile the raljbit reaction AA^as 
negative in 10 of the 11 tests. The clinical diagnosis indicated meno- 
pausal difficulties in all cases, and phj'siciaus confirmed the diagnosis 
in all cases at a later date as nonpregnant. The positive reaction 
in the tAA'O-hour rat test often faded to negative in the six and tAventy- 
four-hour tests. 

In eight other subjects, AAdth age range of 19 through 46 years, there 
Avas a marked disagreement in the results of tiie tAA'o-hour rat test and 
the rabbit test. Nine of the tA\'o-hour rat tests AA*ere positive, AA'hile onlj' 
one of nine tests AA’'as positiA^e for the rabbit test. The clinical diagnosis 
proved the tA\'o-hour rat test to be more accui'ate in these subjects, for 
six of the subjects AA^ere pregnant and one not pregnant. One of the 
subjects AAns diagnosed as insane, and AAns not ijregnant. The tAAn-hour 
rat test Avas apparentlj'’ more sensitiA''c than tlie rabbit test, for several of 
the same subject’s specimens became positiAn aaIicu repeated on samples 
secured approximately a AAnek later. This Avas further confirmed liy tlie 
fact that a ImoAAUi pregnancy of day age 41 proved definitely positive 
in the tAVo-hour rat test and only AAnakly positive in the rabbit test. On 
day 44, a specimen from the same AAnman Avas read as onlj'- moderately 
positive in the rabbit test. 

Male urine served frequently for control injections, and on one pm'- 
ticular occasion it Avas observed the specimen aa^s markedly positive 
in reaction, an unusual occurrence. It Avas finallj'" detennined the qnlj' 
factor that could explain the change Avas coitus the previous cAnning. 
This observation AAns confinned, and suggested a series of studios on 
color reactions aceompanjdng sexual excitement. 

In Table II are summarized the results of the reactions aceompaiying 
sexual excitement in three male and three i'omale subjects. The 42 male 
samples tested on 66 rats (the tAvo-hour rat test) shoAved five positive 
and one negatwe reaction one hour before anticipated evening coitus. 
The control specimens secured the morning of the scheduled evening 
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event showed four positive and eight negative responses. The after- 
coitus specimens showed four positive and one negative within one lionr, 
eight positive and one negative within four hours, and six positive and 
five negative witliin eleven hours. 

Table IL. Color Tests for Noxpregxaxcy Conditions 


REACTIONS ACCOMPANYING SEXUAL EXCITEMENT 


NO. OF 
SUBJECTS 

NO. OP 

NO. OF 


j RAT TEST RESULTS 

SA.M- 

R.AT 

CONDITION OP EXPERIMENT 

2-HOUR 

G-hour 

24- 


PLUS 

TESTS 


HOUR 

3 Males 

42 i 

06 

Coitus 







Before (p.m.) 







Within 1 hour 

5 Pos. 


1 Pos. 





1 Neg. 


2 Neg. 




After 







Within 1 hour 

4 Pos. 

1 Neff. 

1 Pos. 

1 Neg. 




Within 4 hours 

8 Pos. 

1 Neg. 

5 Pos. 




1 

1 Neg. 


2 Neg. 




Within 11 hours 

6 Pos, 


2 Pos, 





5 Neg. 


3 Nee. 

3 Males 

11 

17 

Control (a.m.) 

4 Pos. 

8 Neg. 


2 Pos. 

3 Neg. 

3 Females 

50 

77 

Coitus 

j 1 





Before 

1 






A.M. 

12 Pos. 


1 Pos. 




(Cycle days 11, 13, 15) 

|1 Neg. 1 


1 Pos, 




1 (Cycle days 10, 16 to 

2 Pos. 





21) 

1 Neg. 

12 Doubtful 





1 

Within 1 hour (P.M.) 

(Cycle days 11, 12 and 
13) 

(Cycle days 9, 23 and 24) 

1 Pos. 

'3 Neg. 


1 Neg. 

1 




3 Neg. 






After 

1 


1 Pos. 



1 

W'ithin 1 hour 

2 Pos. 

1 




(Cycle days 12, 13, 17 

2 Neg. 


1 Neg. 




and 23) 



4 Pos. 




Within 4 hours 

9 Pos. 

1 Pos. 

1 



(Cycle days 9, 11 to 13, 



3 Neg. 

i 



15 and 23) 



5 Pos. 




Within 11 hours 

10 Pos. 

1 Pos. 

i 



(Cycle d.ays 9 to 14, 16. 

11 Neg. 

1 Neg. 

7 Neg. 


i 


20, 24 and 25,) 

1 Doubtful 




In fiftj'' samples of three females tested on 77 rats, the two-hour 
rat test showed on the morning of the day of anticipated coitus two posi- 
tive, four negative, and two doubtful reactions during the safe period 
(days 9, 10, 16 to 24), and three positive and four negative during un- 
safe period (days 11, 12, 13 and 15). The aftercoitus specimens sliowed 
responses quite similar to the male, namely, two positive and two nega- 
tive within one hour, nine positive within four hours, and eleven posi- 
tive, eleven negative and one doubtful within eleven hours. The six and 
twenty-four-hour rat tests showed that a positive two-hour rat test may 
remain positive or fade, to become negative. 

In Table III are summarized the daily reactions on three complete 
cycles on samples of three unmarried women. In the 81 samples tested 
on over 109 rats, there were positive reactions usually three days in 
succession during the midinterval. Positive reactions occurred also one 
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day during menstruation, as well as late in the cycle. The positive 
two-hour rat test has great tendency to fade if read at six or twenty- 
four hours. 

Ill Table IV are summarized reactions during midperiod of the cycles 
in eight women. In the fourteen cycles that averaged 31 days in length, 
the 93 samples tested on 124 rats showed positive reactions usually for 
three successive days, the greater number occurring on days 14, 15, 16 
and 17, with range of days 12 through 18. The two-hour positive reac- 
tion has great tendency to fade out to negative during the six and 
twenty-four-hour tests in the midperiod samples. 

Discussion 

It is unfortunate that the two-hour rat test proved positive in condi- 
tions other than pregnancy. For individuals up to thirty-seven years 
of age, the two-hour rat test may prove satisfactory for pregnancy 
diagnosis, but it would be advisable, when reactions are relatively weak, 
to confirm with the 24-hour rat test. 

The two-hour rat test, when used with the color scale, offers new possi- 
bilities for indication of hormone output. The test has been used with 
some success for establishing probable time of ovulation for insemination 
piu’poses. In Talfie IV one subject (D. T. T.) had only a single positive 
reaction at midperiod interval, rather than the usual three positive days. 
This subject has to date been unable to conceive successfully, in contrast 
to some others tested, and this finding suggests the lack of the hormone 
essential in normal process of ovulation. 

Table III indicates women are cyclic in nature, as determined by oc- 
currence of positive reactions during midperiod interval, during men- 
straation, and again late in the cycle. Fari’is'"' reported a cyclic pattern 
of activity in women, vdth a definite increase in walking at the three 
periods of the cycle, when the two-hour rat test became positive. In con- 
trast, the male is noncyclic, and is apparently stimulated to produce 
sufficient honnone to cause a positive reaction even when anticipating 
coitus. 

Table II shows both men and women have positive reactions postcoitus. 
Tliis finding suggests a possible explanation regarding certain normal 
couples desirous of having children, Avithout success. The usual sexual 
history of such couples indicates that coitus occurs much more frc- 
rjuently than in the u.sual succe.ssful couple. Is it po.ssiblc that the 
stimulation of frequent coitus produces an excess hormonal output in the 
female to off.set the nonual, rhythmical hormonal balance? Tin’s theory 
is being tested. 

Summary 

The two-hour rat te.st Avas not found to be .specitic for diagnosis of 
pregnancy. 

The tAvo-hour rat test gaA'c positive color reactions in nonpregnancy 
conditions as folloAvs: 

a. In Avomen Aindergoing meimpnusal changes. 
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b. In normal ivomen for three successive days during mid- 
interval of cycle, with range from the tivelfth through the 
eighteenth day. 

c. In normal women on single days, usually during menstrua- 
tion and again late in cycle. 

d. In men and women after coitus. 

e. In men anticipating coitus. 

f. In one woman with h,ydatidiform mole. 

g. In one woman with clinical diagnosis of insanity. 
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STATUS OF INFANT AT BIRTH AS RELATED TO BASAL 
METABOLISM OF MOTHER IN PREGNANCY- 

Lester Warren Sontag, M.D., Earle L. Reynolds, and 
Virginia Torbet, M.S., Yellow Springs, Ohio 

(From the Samuel S. Fels Research Institute Antioch College) 

W HAT relationship exists between a woman’s basal metabolic rate 
and the birth weight of her infant? Do disturbances of maternal 
thyroid function affect the growth joattern of the fetus? How imperative 
is it that “hypothja’oid women” be fed thyroid during pregnanej"? Is 
it possilile to control the "obesity” of the fetus by feeding thyroid 
gland to the mother during pregnanej’-? These and numerous corollaiy 
questions are repeatedh’- asked and answered in medical literature. Un- 
fortunately, the answers are often equivocal, in some instances definitely 
conflicting. We shall consider here certain of the controversial ques- 
tions regarding the relationship of thju’oid function during pregnancy 
to the status of infants at birth and during the first six months of life. 

We have very carefully collected, at the Fels Research Institute, sev- 
eral hundred basal metabolism readings in various stages of pregnjincy 
and on the same women in a nonpregnant state. Furthermore, we have 
extensive data on the physical state of infants of these mothers and on 
their growth progress for a number of years. In this communication 
we shall therefore present the results of the examination of this data 
together with such conclusions as seem warranted. 


Method of Study 

Basal metabolic rates on 163 women in the last month of pregnancy, 
as well as data on the gain in basal metabolic rate from the beginning 
of pregnancy to the ninth month, were used in the present stud 3 L All 
basals were done in du])licate bj’’ the indirect method. Only subjects 
who live within a short radius of the Institute were included, and an 
adequate pretest rest period was required. i\Io.st patients have ain'- 
where from six to twentj'-four ba.sals talcen hei-e over the course of and 
following their pregnancies, .so tliat the inaccuracies often encountered 
as a result of apprehension or poor preparation wore largelj’^ eliminated, 
jrothei's were divided in gi’oups of "high,” "intei’mediate,” and "low” 
ninth month basals, and "high,” "intermediate,” and "low” B.l^r.R. 
gain during pregnancy. 

Mca.surements and x-rays of infants were made at birth, and .sub- 
sequent gnowth and dcvehq)mcnt carefully followed b.v membo-s of our 
.staff. The following items wci'C u.sed in the j)ro.scnt .study: 

• V’f vlq’i to fxcro’i.*! our nprir-'clatlon for tlio conlrihuUfin In tfrnin of ool- 

Irz-Hon In romo SnsUnro-t. .^jfuiKtSc.'U trratinoni of rnat'Tiat by m.'nilK!'.'? of Ui'- 

ilam p^fucularly Janet Lipford, Margaret Johnston, .-uul .Murfrnn.t Andor.-.on. 
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4^ length and a 'weight/length cubed index. 

At One Month: Skeletal development (number of ossification 
centers present in the extremities on the left side). 

At Three Months; Gain in weight, gain in length, and sain in 
skeletal development. 

At Six klonths : Gain in weiglit, gain in length, and gain in .skele- 
tal development. 


Differences between infants, on the basis of the above characteristics, 
were analyzed as follows; 

1. Infants of mothers with a low B.M.R. at ninth month of pregnancv 
were compared with infants of mothers with a high B.M.R. at nintli 
month of pregnancy. 

2. Infants of mothers vuth a low B.]\I.R. gain during pregnancy were 
compared with infants of mothers Avith a higli B.M.R. ffam during 
pregnancy. 

The intermediate groups were disregarded. 

The follouung limits defined a low or a high classification in eacli 
category : 

1. B.M.R. in Ninth klonth of Pregnancy : 

Low — a B.M.R. of +1 and less (55 eases) 

High — a B.M.R. of +12 and more (43 eases) 

2. Gain in B.M.R. During Pregnancy : 

Low — a gain of 8 and less (40 cases) 

High — a gain of 20 and more (43 cases) 

In comparing the infants, boys and girls were at Si’s! treated sepa- 
rately and then grouped for final analysis, wlien it' was determined 
that for the present study separate consideration of the sexes did not 
significantly change the results. 


Results 

Table I shows a comparison of infants of mothei’S with low ninth 
month B.M.R. and infants of mothers with high ninth month B.M.R. 

Table I. A Comparison of JIean Values for Various Physical Items. ''Loiv 
B.M.R. Group” Contains Infants of Mothers With Low B.M.R. in the 
Ninth Month of Pregnancy; ”^Higii B.j\r.E. Group” Contains 
Infants of Mothers With High B.M.R. at This Period 



WEIGHT 

(GM.) 

HEIGHT 

(CM.) 

OSSIFICA.TION 
(NO. CENTERS) 

WT. 

L’ 


BIRTH 

1 GAIN 

BIRTH 

1 GAIN 

1 MO. 

1 GAIN 

BIRTH 


3 MO. 

\(5 MO. 





Low B.M.R. 

3,374 

2,341 



9.9 

16.3 

4.1 

2.6 

5.9 

mgjk 

group 

High B.M.E. 

3,585 

2,314 



10.1 

IG.l 

4.4 

2.5 

5.4 


group 


1 









Difference 

214 

27 


0.7 

0.2 


0.3 




Critical ratio 

2.3 


1 53 

1.3 



1 



1 

' 1.7 


of difference 






1 


i 



Group leading 

High 

Low 

Low 

High 

High 

Low 

High 

Low 

Low 

High 


Infants of mothers with high B.]\I.R. were heavier and longer at birth 
and more advanced skeletally at one month than infants of mothei's 
\vith low B.jM.R. This difference is statistically significant in the case 
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of birth weight. Infants of mothers in the low group tended to gain 
faster in weiglit, height and ossification during the first six month.s 
than did the infants in tlie high group. Tliere is only a slight difference 
between the children in the weight/length eulied index at liirth, the 
infants of the high group weighing slightlj’- more per unit length. 

Table II shows a comparison of children of mothers with a low B.lM.Pi. 
fjain during pregnancy and children of motliers with a high B.JM.Il. 
gain during pregnancy. 

Table II. A Comparlson op Mean Value.s for Vajiious Physical Items. “Low 
B.M.R, Gain Group” Contains Infants op IMotiiers "With Low Gain in 
B.M.R. During Pregnancy. “High B.M.R. Gain Group” Con- 
tains Infants op Mothers With High Gain in B.M.R. 

During This Period 



WEIGHT 

(GM.) 

HEIGHT 

(CM.) 

ossification 
(NO. centers) 

WT. 

L’ 

BIRTH 

[ GAIN 

BIRTH 

( GAIN 

1 MO. 

( GAIN 

BIRTH 





3 MO. 

6 MO. 

Low B.M.R. i 

3,2C8 

2,336 

4,205 

49.G 

30.1 

1C.7 

4.1 

2.6 

5.6 

2CS 

gain group 











Higli B.]M.E. 

3,584 

2,254 

4,099 

50.9 

9.9 

16.2 

4.8 

2.8 

5.9 

274 

gain group I 











Difference 

31G 

82 

106 

mmm 

0.2 






Critical ratio 

3.0 






HeI 





of difference 




i 

1 

HI 





Group leading | 

High 

Low 

Low 

High 

Low 







Infants of mothers with a high B.M.R, gain were lieavicr and longer 
at birth and more advanced skolctally at one montli than infants of 
mothers in the low gain group. These differences arc statistically sig- 
nificant in the ease of birth weight and birlli lengtli. Infants of mollier.s 
in the low gain group during pregnancy gain faster in weight and Icngtli 
during the first six months. Rate of gain in ossification in the two 
groups is almost the same, favoring slightly the high group. The high 
group has a slightly larger weight/lcngth cubed index, that is, they 
were heavier per unit length. 

Table HI. A Comparison op JiluAN Values for Variou.s Physical Itilms. “Low 
B..M.R. — Low Gain Group” Contains Inpant.s op Motheils With Both fjiw 
B.M.R. IN THE Ninth Month op Pregnancy and Low Gain in B.M.R. 

During Pregnancy: “High B.M.R. — High Gain Group” 

Contains Infants op Mothers in the 
Oppositp, Category 



1 weight 

! tGM.) 

1 

HEIGHT 

(cm.) 

OSSHTC.VriON 
(so. CENTERS) 

WT. 
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BIRTH 

1 GAIN 

BIRTH 

1 GAI.V 

1 MO. 

1 GAIN 

BIRTH 


mm 


-MO. 

6 MO. 

O MO. 

o' MO. 

I.ow ILM.R.— 
Iaiw gain 

3,321 

j 2/>48 
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49.0 i 

i 

1 0.*2 

16,7 

3.9 

2.4 
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i^ronp 

liigii B.M.R.— : 
High gain j 

group ! 

3,6S2 

2,401 

■1,197 1 

i 

51.3 ! 

10.0 

16.2 

4.6 

2.0 

5.3 

273 

Diffc-ri-nec - 

361 i 

; 147 

l."2 

1.7 

0.2 

0.5 

0.7 

0.2 

0.3 

1} 
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An exaBiinaliou o£ our data indicates that the mothers who show a 
iiiJith montii are also in manj^ eases mothers with a low 
B.M Iv. (jam in pregnancy. The coefficient of correlation (r) between 
ninth month B.M.E. and tlie gain is -fO.fiS. It was therefore 

lelt that a selection of infants based on still another low-high compari- 
son miglit prove interesting. In Table III, the infants of mothers who 
have both a low B.IM.E. in the last month of pregnancj^ and a low 
B.jM.E. gain during pregnancy arc compared to infants who are high 
in both categories. 

This comparison sharpens the differences already presented. The 
high group is advanced at birth, and heavier per unit length, while the 
low group tends to gain faster during the first six months. These 
differences are statistically significant for birth weight and birth 
length. 

Discussion 

Arnold,* in a jireliminary rcjiorl, suggests with caution that he has 
“reduced fetal obesity” by feeding pregnant women 3 to 6 grains daily 
of desiccated thyroid gland throughout gestation. The infants of 116 
mothers so treated had a mean weight of 6.S pounds. While Arnold 
has no control group for his thyroid treated mothers, it is presumed 
that the average weight of 6.8 iiounds is below that which would be 
expected in an untreated series. It is, perhaps, unfortunate that he has 
no length measurements on his infants. If he had, it is possible that 
he would have found his infants smaller in length as well as weight. 
If so, we believe it may be assumed that by giAung 3 to 6 grains of desic- 
cated th3'roid per da.y to his mothers, he Avas then dealing AA'ith a group 
AAuth higher than average B.Jf.B. The comparison of basal rates in our 
group Avith the height, Aveight and other factors of the children is at 
first glance eontradictoiy to Arnold’s findings and conclusions. Per- 
haps it is justifiable, therefore, to dcA'ote a bit of space to a discussion of 
Xiossible causes for the discrepanej’- in our obserA’’ations. 

In considering Avhat effect the feeding of thju’oid during pregnancy 
might have upon the Aveight of the ncAA’-born infant, it is Avell to think 
for a moment about the results of lypo- and h.yperthyroidism in jmung 
animals. Kenned}"- states, “The results of feeding large amounts of 
thyroid substance to young animals are manifested chiefly in a dimin- 
ished rate of groAvth, hypertrophy of such organs as the suprarenals, 
heart, liver, pancreas, spleen, testes, OA’-aries, and in diminished Aveight. 
Cessation of feeding of thyroid gland is folloAved by acceleration in the 
rate of growth and in disappearance or hypertrophy of the organs.” 
The same author, in discussing thyroidectomy in young animals, says, 
“In general there is a retardation of growth, CAudent particularly in 
the skeleton, and a depression of all physiological functions of the 
body.” It should be evident then that in the young we are dealing 
with a thyroid effect Avhich is absent in the adult, namely the control of 
groAvth. Effect of thyroid upon the weight of an adult may be pri- 
marily on the excess storage of fat. Effect of thyroid upon the Aveight 
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of a young child or fetus may be primarily upon the infant’s total 
growth, not its formation of adipose store. Arnold in “reducing fetal 
obesity” by feeding mothers thj’Toid may very well simply be de- 
pressing the grovdh of the child, just as the growth of any child suffer- 
ing from hyperthyroidism is depressed. The real nature of this weight 
reduction would be sliomi if Arnold had considered birth lengths. 

Arnold’s basis for using thyroid therapj’^ as a general procedure in 
pregnancy is that he believes a state of hypothyroidism normally exists 
during pregnancy. He draws this conclusion despite the commonly ac- 
cepted finding of a high basal metabolic rate during late pregnancy. 
His conclusion is based on the fact that he fails to produce signs and 
symptoms of hyperthyroidism in his pregnant mothers A^d^en he admin- 
isters 3 to 6 gr. of desiccated thyroid per day. Let us consider for a 
moment the basis for Arnold’s interpretation of thj’^roid activity during 
pregnancy. It is a well-established fact that there is normally a rise 
of perhaps 15 per cent in mothers’ B.M.R. as term approaches. Rise in 
B.M.R. in the absence of infection is in general considered evidence of 
increased thyroid activity. The rise in pregnancy has been attributed 
by various investigatoi-s both to an increase in the thyroid activity of 
the mother and to the increasing function of the thyroid of the fetus. 
Palmer,^ et al., and many others have indicated that the fetal thyroid 
becomes active at a very early stage, and that the fetus undoubtedly 
supplies most or all of its own thyroid needs; and perhaps upon occasion, 
some of those of the mother. The increased oxj^gen consumption in preg- 
nancy, then, while resulting from either increased maternal thyroid 
activity or from fetal thyroid, probably represents a higher rate of oxy- 
gen consumption by the maternal tissues, as well as by the fetal tissues. 

Bodanslcy and Duff^ and others, working with animals, have found 
that there is a much greater tolerance of thyroxin during pregnancy 
Ilian in a nonpregnant state. Now a large tolerance of thju’oid hoianone 
in the nonpregnant state may or ma.v not be considered adequate evi- 
dence of the existence of hypothjToidisin. Certainly it is highly doubt- 
ful whether such a tolerance during pregnancy should be so interpreted. 
It must be remembered that the altered physiologic state of pregnancy 
involves many functions, including possibly the development of anti- 
hormones, and inhibitory actions by other endocrines. Furthermore, 
unless Ave are to change our concept of the terms normal and hj'po 
function, “normal thyroid function” during pregnancy must mean to 
us the thyroid function usually or customarily existing during that 
stale. Hypothyroid function during pregnancy .should mean a degree of 
function distinctly below that vswilUj cxi.sfimi (Jvnnrj prcynancy. We 
must 1)0 aware also of the possibility of a .selective action of excess thy- 
roid hormone on the mother and fetus. Peibajis the mother herself, 
throiurh anlihormone action or other means maintnin.s a broad toleram-c 
for excessive thyroid substance during pregnancy. Docs her fetiis, how- 



SONTAG, REYNOLDS, AND TORBET: STATUS OF INFANT AT BIRTH 213 

Gvei, develop a similar tolerance or resistance to excess thyroid? Is it 
not possible that large doses of thyroid may be well tolerated by the 
mother but that the high blood levels of thj'roid hormone such treat- 
ment involves might induce in tlie fetus a state of hyperthyroidism 
sufficient to dejiress growth? 

How then may we reconcile our findings that mothers with the higher 
ninth month rates and with the larger gains, have the largest 

children, with Arnold s findings that feeding large amounts of desic- 
cated tliyroid to normal women produces lighter infants. It seems 
logical that within the Jiormal range of thyroid function, a more ade- 
quate, a more optimum level of the hormone ivould exercise its usual 
physiologic function of promoting growth— in this instance Eetal growth. 
Since we are in the goiter belt, it is reasonable to believe that some of our 
mothers do not have entirely optimum thyroid function (and perhaps 
the same conclusion applies to the fetus). Fetuses of such women 
would not, therefore, be aide to exidoit their full intrauterine growth 
potentialities, and would be somewhat smaller than those of mothers 
with entirely adequate thyroid function. That such is the case is sug- 
gested by the results of our study as shown in Tables I, II, and III. 
The infants of the mothers with lower basals are smaller than those 
witiv higher basals. But in addition, the infants of mothers with the 
lower basals are actually less obese as shown by their weight-length 
relationsliips, than are those of mothers with liigher basals. This fact 
is important. It may he argued that motlmrs with larger babies might 
be expected to Ijave higher basal rates, because of the higher proportion- 
ate weight of high oxygen consuming fetal tis.sue. Such an explanation 
still would not account for the loAver weight-height relationship of the 
infants of the low B.lil.R. group. 

One may wonder ivhether a similar relationship exists between tlie 
thyroids of a mother and fetus as exists between pancreas of mother 
and fetus. It is Imown that in maternal diabetes, the fetal pancreas 
hypertrophies and produces a great deal more insulin than normally in 
an attempt to compensate for the nonfunetioning maternal pancreas. 
The result is that although this process is never successful in maintain- 
ing fetal blood sugar at its normal level, because of the dilution effect 
of attempting to supply the whole maternal fetal economy with insulin, 
the fetus as a newborn has an overactive pancreas. If similarly the 
fetal thyroid developed an abnormally high rate of activity as a result 
of maternal deficiency, it might or might not be able to supply both 
organisms adequately, but it might be an overfunetioning gland at birth. 
Depending upon how soon its function returned to normal levels, this 
overaetive” state might retard early neonatal growth, stimulate that 
gro^vth, or have little effect. Growth rates of infants of the high and 
low mothers’ basal groups are not greatly different. The infants of the 
low mothers’ basal group do, hmvever, in general have slightly more 
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rapid growth progress than those of the liigli group in weight, ossifica- 
tion and lieight. 

Summary 

The infants of a “normal” group of mothers were divided into two 
groups according to the basal metabolic rates of the mothers during 
the ninth month of pregnancy. A similar division was made on the 
basis of the mothers’ B.]\r.R. gain during pregnancy. In each instance 
the infants of tlie Jiigh B.M.R. group were compared with the low 
B.M.R. group in terms of birth weight and length, weight/length cubed 
index, and number of . ossification centers present in the extremities of 
the left side (at one month), together with the gains in these categories 
during the first six months of life. Infants of motliers in the high 
ninth month B.M.R. group were larger and skeletall}^ slightly more 
mature than infants in the low B.M.R. group. So were infants of moth- 
ers with high B.M.R. gains during pregnancy. Infants in lioth liigh 
groups weighed .slightlj^ more in relation to their lengtlis, than did the 
infants of the low groups. Tliere was some tendency for the infants of 
the low groups to gain slightly more rapidly in weight, height and os- 
sification during the first six months of life. 

Conclusions 

There is no evidence from our data that higher basal metabolic rates 
of mothers during pregnancy are effective in producing smaller or less 
“obese” babies so long as a state of actual hyperthyroidism does not 
exist. We question the use of thyroid therapy in normal women for the 
production of less “obese” infants, since we believe that smaller infants 
are produced by such means only if the therapy is severe enough to 
depress all fetal growth processes through the creation of a state of 
actual hyperthyroidism. 
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EXPERIMENTAL BASIS FOR THE CHEMOTHERAPY OP 
TRICHOMONAS VAGINALIS INFESTATIONS. II- 

Ray E. TrusselLj and Garth Johnson, Ph.D., Iowa City, Iowa 

(From the State University of loioa) 

T ABORATORY evaluation of the in vitro killing and inhibiting ef- 
1 — < feet of various chemicals on Trichomonm vaginalis offers useful 
collateral data for clinical studies and suggests new preparations worthy 
of therapeutic trial. Several investigators have recorded their observa- 
tions of the ability of various compounds to kill T. vaginalis Differ- 
ences in technique make comparison of the recorded data difficult. In 
addition all recorded tests have presumably been made with bacterially 
contaminated trichomonads. The detrimental effect of bacterial giwth 
on T. vaginalis is well known. 


Method 


A standardized technique for testing the protozoacidal action of 
chemicals emplo 3 dng bacteria-free T. vaginalis^^'^'^ has been recorded.-^^ 
In summaiy it consists of introducing a standard number of bacteria- 
free T. vaginalis (400,000) into a standard volume (4 c.c.) of a drug 
solution containing 25 per cent human serum adjusted to pH 6 with 
N/1 HCl. A constant temperature of 37° C. is maintained. Subcul- 
tures of 2,000 protozoa are removed at intervals of 5 and 10 minutes 
by pipette and introduced into C.P.L.M.f medium^'* which will initiate 
growth if as many as ten or even less viable protozoa capable of multi- 
plying are present. Sterile technique is emplojmd throughout. 

The effective concentration of the compound in question is arbitrar- 
ity given as that which kills in 10 but not in 5 minutes. Pailui’e to 
multiply in the C.P.L.M. medium is taken as an indication that the 
protozoa were killed bj^ contact Avith the medicament. When all the 
tested compounds are compared in this manner a relatiAm evaluation 
of their lethal. effect is obtained. 

Acidified human serum is employed in the test mixture to simulate 
empirically the high protein and acid content of vaginal discharge which 
a successful in vivo trichomonacide must overcome. 

The chemicals tested include a large number solicited from various 
commercial sources, Avhose cooperation in this study is much appreci- 
ated. No compound submitted has been omitted from these experi- 
ments. In addition, many other chemicals have been tested for reasons 
of theory or previous clinical trial. A restricted program for the fu- 
ture makes provision for testing the action of many other compounds 
as well 'as their growth-inhibiting action. Interested individuals should 
feel free to submit material for testing to the junior author. 


‘Study supported jointly by the Department of Hygiene 
and the Department of Obstetrics and Gynecology. 

— cystine, peptone, liver infusion, maltose. 
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Table I. Part A. Trichomon’acidal Cosiboukds 


Summary of experiments testing the killing action of various chemicals on 
bacteria-free Trichomonas vaginalis. All tests were made in 2o per cent acidified 
human scrum against a standard number of organisms (400,000) in a standard 
volume (4 c.c.) 

COMPOUND 

CONCENTRATION inETANG 

pii or 

TESTED 

IN iU BUT NOT 


TEST 


IN 5 MIN. 


MIXTUKE 

Acetic anhvdride 

1:400 


3,02 

Acctarson (Stovarsol) 

1:20 


8.00 

Acriflavinc hydrochloride 

1 : 5,200 



Acriflavine-neutral 

1:5,000 



Aerosol 

1:500 


5.27 

Aldarsone 

1:140-1:150 


G.20 

Ammonium thiocyanate 

1 :250-l :300 


G.03 

Aniline . 

1:100-1:125 


- G.72 

Arsphenamine 

l:?,.l 00-1:3,400 


5.3-5.8 

Benzoic acid 

1:G00 


4.4 

Boric acid 

1 :28 (in 00 min.) 


5.G 

Butvl alcohol 

1:40 


G.3 

But 3 Tic acid 

1:250-1:200 


3.94 

Cadmium chloride 

1 :.900 


5.58 

Caprjdic acid 

1:000-1:1,000 


5.0 

Caprrdic alcohol 

1:500-1:000 


5.99 

Chloroform 

1:300-1:400* 


G.02 

Chromium trioxide 

1:1,000-1:1,100 


4.33 

Citric acid 

1:00 


2.29 

Colloidal chlorothj'mol 

1:2,200 


G.2S 

Cresol-compound solution 

1:400-1:500 


G.GC 

Crcsvlic acid 

1:500 


G.ll 

Cupric sulfate 

1:1,100 


4,9 

Dihexvlin, aqueous 

1:5,800 


3.G4 

Diiicxvlin, tincture 

1 ;5,500-l : 0,000 


5,00 

Emetine Imlrochloride 

1:30 


5,7 

Ethvl alcohol 

0.5-1 4.25% 


G.32 

Ethjdlij'drocujireinc hj-drocliloride 

1 :142 (in 45 min.) 


4.82 

Ethvl mercuric chloride 

1 :42,000 


0.3 

Floraquin 

70% saturated (in 30 

min.) 

5.4-5.8 

Formaldohvde 

1:400 


G.IG 

Formic acid 

1 :500 


4.12 

Fumaric acid 

1:300-1:400 


3.37-3.9 

Gentian violet 

1:1,400-1:1,500 


0.2 

Glvcerin 

25%-30% 


G.8 

Green soap 

1 : 400-1 :450 


7.14 

Ilcxj'lresorcinol 

Excess in em nisi on 


G.Ol 

Hj'drobroinic acid 

1 : 250-1 :300 


2.22-2.G8 

Hvdriodic acid 

1 :400-l:450 


3.43 

1 s 0 m a irijd 1 i^'d roou j ) re i n e 

1:250 


5/o 

hvdrochloride 




Lactic acid 

1 :2]2-l :255 


3.4-3.5 

T^ad acetate 

1:100 


5.8 

L'ii'ulinic acid 

1:150-1:175 


3.SS 

Malachite green 

1 : 2,000 


5.3 

Maleic acid 

1:250 


3.02 

Ma.lonic acid 

1:200-1:300 


3.1-3.42 

Mandelic acid 

1 :350 


3.95 

Mercuric bromide 

1 : 15,000 


G,4 

Mercuric chloride 

1:23,000 


6.4 

Mercuric oxycyanidc 

1 :7.200-l :7,700 


6.1 

McrcurDciirome 

1:800 



}ifcrtl'.iolato 

1 :i::,ooo 


0.7 

Mctlivl alcohol 

15% -20% 


G.5 

Mcthvl violet CB 

1 :5,0(!0 


C,5 

Monochloraectic acid 

1 


4.2 

N'l-hritrovl^ulfariilamide 

10% saturated 


10.2 

Negatan 

1:120-1:140 


],7G-2.09 
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Table I — Cont’d 


COMPOUND 

TESTED 

1 

CONCENTRATION KILLING 

IN 30 but not 

IN 5 MIN. 

pH OF 

test 

MIXTURE 

Neoarsplienamine 

3 : 2,000 

6.12 

Ni-Xurfiin’].sii]faiii]aniide 

S% .«aturatod 

10.7 

Oxalic acid 

3 :.300-j HOO 

3.4-3.55 

Oxyquinoline sulfate 

3:1.00-1:175 

4.30-4.37 

Pliemcrol 

1:1,600 

5.98 

Phenol 

' 1:210 

5.9-6.2 

Plienjd mercury derivative of 
p-amino-henzene sulfanilamide 

1:24,000-3:26,000 

6.4 

Plienylmercuric acetate 

3 :40,000 

5.81 

Phenylmercuric benzoate 

1:. 36, 000-1 :. 38.000 

5.8-O.n 

Plienylmercuric chloride 

3 :.34,000-l :38,000 

5.8-6.0 

Phenylmercuric nitrate 

1 : 36,000-1:38, 000 

5.8 

Phosphoric acid 

1:200 

1.98 

Picric acid 

1:400-1:500 

4.5 

Potassium chromate 

1:300 

7.37 

Potassium dichromate 

1 :400 

5.8 

Proflavine 

1:4,400-1:4,600 

6.1 

Propionic acid 

1:200-1:250 

3.96-4.02 

Propylene glycol 

20-25% 

6.1 

Pyrogallic acid 

1:60-1:80 

5.85 

Pyroligneous acid 

1:20-1:30 

3.87-4.08 

Quinine hj’drochloride 

3 :100 

6.3 

Saponin 

J :200 

6.27 

Salicylic acid 

2.1-1. 1 saturated solution 


Saponified castor oil 

1:600 

6.85 

Selenium oxide 

1:350-1:400 

3.02-3.18 

Silver nitrate 

1:28,000-1:30,000 

6,3 

Silver pi crate 

3 : 14,000-1: 17,000 

6.08-6.13 

Sodium carbonate 

1:100-3 :120 

9.97 

Sod. cobalti nitrite 

1:400-1:500 

5.02-5.19 

Sod. nitroferric cyanide 

1:250-1:300 

6.0 

Strong silver protein 

1:1,300-1:1,400 

' 6.2 

Succinic acid 

1:140 

3.57 

Sulfanilvlacetamidine 

1:400 

10.05 

Sul fanilamidoth 3 'mol 

1:250 

10.29 

Sulfarsphenamine 

1:3,000-1:4,000 

6.0-6.2 

Sulfosalicj'lic acid 

1:150-1:200 

2.27-2.72 

Superoxyl 

1:60-1:80 

5.0 

Tartar emetic 

1:1,600-1:2,000 

5.63-6.0 

Tartaric acid 

1:60-1:80 

2.33-2.46 

Thiobismol 

1:200-1:300 

6.9-7.32 

Trichloracetic acid 

1:400 

3.2 

Triethanolamine 

1:20 

9.78 

Tiyparsamide 

1:175 

6.30 

Uranium acetate 

1:200* 

4.66 

Valeric acid 

1:250-1:300 

4.1 

Vioform 

70% saturated or 

10% Emulsion 

6.3 

Vuzin dihydrochloride 

1:2,000 

5.81 

Zinc acetate 

1:140 (in 45 min.) 

5.22 


Besults 

The data obtained to the present are tabulated as follows : Table I lists 
those compounds which exhibit trichomonacidal activity and Table II 
includes those which failed to kill T. vaginalis in vitro within 10 minutes 
under the experimental conditions employed. Table III summarizes the 
work done on jellies. 
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Table II. Inactive Co^rpou^^DS 


Summary of experiments in wliicli the compounds tested did not kill llie standard 
dose of T. vaginalis in fen minutes in the highest concentration tested. 

In exploration of many nonproprietary compounds, it was considered im- 
practical to test solutions of higher concentrations than 1:100, since the purpose 
of the study was to discover substances of greater activity than those now in use. 
The .upper level of concentration was limited in other instances by: (a) the solubilitv 
of the compound in question, (b) the concentration of a stock solution as supplied 
by the manufacturer, (c) dilution resulting from the addition of serum. 

COMPOUND 


IIIOIIE.ST 

pn OF 

TESTED 


CONCENTP.ATION 

TEST 



TESTED 

MIXTURE 

Acetaldehyde 


1:20 

4.48 

Acid fuchsin 


1:13.3 

4.8 

Alizarin 


3:1 saturated 

0.58 

Alloxan 


1:100 

3.0 

Aluminum amm. sulfate 


1:20 

3.4 

Aluminum chloride 


1:100 

3.44 

Aluminum pot. sulfate 


1:20 


p-amino dimethvl 


1:133 

i.n 

Aniline monohydrochloride 




Ammonium acetate 


• 1:20 

5.99 

Ammonium bromide 


1:20 

0.30 

Ammonium chloride 


1:20 

0.18 

Ammonium oxalate 


1:100 


Asoptoform-p 


3:1 saturated solution 

0.20 

Basic fuchsin 


1:133 

5.94 

Biebrich scarlet 


3:1 saturated 

7.14 

Brilliant crcsyl blue. 


3:1 saturated 

4.12 

Oarbarsonc 


1:100 

7.79 

Carbon tetrachloride 


0.375% 

0.4 

Carbon bisulfide 


0.075% 


Chiniofon 


1:70 

0.2 

Cotton blue 


1:133 

5.90 

Cresol red 


3:1 saturated 

0.04 

Devcgan 


70% saturated 


Dichloramine T, 


3:1 saturated 

0.31 

Biethylcnc glycol 


1:20 

. 0.73 

Diphenylamino 


3:1 saturated 


Eosin Y 


1.5% 

7.0 

Ethvl ether 


3.75% 

0.07 

Ferric aram. sulfate 


1:400 

4.21 

Ferrous amm. sulfate 


1:20 

4.89 

Formamidc 


1:20 

0.40 

Gallic acid 


1:133 

3.91 

Glvcerol phosphate 


1:100 

7.45 

Hippuric acid 


3:1 saturated 


Iodoform 


70% saturated 

0.5 

Iso-amvlic alcohol 


1:100 


.Tanus green B 


1:133 

5.5 

L:ictosc 


11.25% 

7.00 

Lenigallol 


10% suspension 

5,1 

Lithium carbonate 


1:200 


Lithium lactate 


1:133 


Manganous sulfate 


1:100 


Magne.'ium .sulfate 


1:5 

0.01 

Malic acid 


1:40 

2.37 

Metacine 


0% .-‘uspension 

.3,11 

Mctlivl orange 


saturated 

7.2 

MethVl red 


.3:1 saturtited 

5.30 

Mcthvleiie blue 


1 :40 


Naphthvlatnine 


3:1 .'■:itur:iie(J 


Neutral red 


3:1 saiurau'd 

,■>.03 

Nigrosin. 


3:1 saturaiei] 

7.0S 

Oleic acid 



0.45 

Plwnol red 


1 : 1.*.* 

.5.'* 
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Table U — Cont’d 


COMPOUND 

TESTED 

HIGHEST 

CONCENTRATION 

TESTED 

pH OP 

TEST 

MIXTURE 

Plitlmlic acid 

1:100 

4.16 

Picramic acid 

3:1 saturated 

6.16 

Potassium acid plithalate 

1:100 

4.22 

Potassium bromate 

1:100 

6.2 

Potassium chlorate 

1:133 

6.53 

Potassium ferricyanide 

1:100 

6.15 

Potassium ferrocyanide 

1:20 

6.42 

Potassium iodide 

1:20 

6.78 

Potassium permanganate 

1:100 

8.34 

Potassium persulfate 

1:133 

4.18 

Propyl ester of paraliydroxy 

3:1 saturated 

6.26 

benzoic acid 

Pulvis alkalinus fungi 

70% saturated 

8.82 

Quinine sulfate 

1:1,000 

5.43 

Bed mercuric iodide 

3:1 saturated 

6.6 

Bed mercuric oxide 

3:1 saturated 

6.68 

Safranin 

1:133 

6,68 

Sodium acetate 

1:100 

6.47 

Sodium alizarin sulfonate 

1:133 

4.93 

Sodium anthraquinonesulfonate 

1:140 

6.1 

Sodium barbital 

1:100 

8.4 

Sodium benzoate 

1:100 

6.31 

Sodium bicarbonate 

saturated 

8.47 

Sodium 2-5-bisulfanilamido- 

1:1,000 

5.6 

benzenesulfonate 

Sodium borate 

1:100 

8.77 

Sodium bromide 

1:100 

6.18 

Sodium Ni-cinnamoyl- 

1:1.000 

5.80 

sulfanilamide 

Sodium hj'posulfite 

1:100 

5.5 

Sodium molybdate 

1:100 

6.47 

Sodium oxalate 

1:100 

6.78 

Sodium pyrophosphate 

1:100 

8.0 

Sodium sulfite 

, 1:100 

7.82 

Sodium thiocyanate 

1:100 

6.3 

Sodium thiosulfate 

1:100 

6.23 

Sulfanilic acid 

1:133 

3.12 

Sulfadiazine 

1:14,000 


Sulfaguanidine 

1:750 

5.5-6.0 

Sulfamethyldiazine 

1:4,700 

5.5 

Sulfanilamide 

1:178 

5.8 

Sulfapyridine 

1:3,500 

5.4 

Sulfathiazole 

1:1,100 

5.57 

Sulfathiazole and Beta lactose 

70% saturated 

5.69 

Tannic acid 

1:20 


Thymol 

1 : 1,250 

6.31 

Toluol 

1:200 

6.14 

Zepliiran 

1:1,400 

6.2 

Zinc acetate 

1:100 

5,7 

Zinc chloride 

1:133 

5.3 


Comments 

1. Three to one saturated = 3 parts of a saturated (aqueous) solu- 
tion and 1 part of 100 per cent serum. 

2. Potassium permanganate in a concentration of more than 1 per 
' cent forms a solid with the serum. The technique employed in these 

experiments does not give a fair evaluation of the trichomonacidal ef- 
fect of the compound. 
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3. Ferric Amm. sulfate forms a solid with serum in concentrations 
greater than 0.25 per cent and cannot be adequately tested. 

4. Superoxjd decomposes before a test can be completed. This is 
not a true evaluation of its activity. 


Conclusions 

1. There are many chemicals whieh are active trichomonaeides in 
vitro in the presence of acidified 25 per cent human serum. 

2. Many of these are so much more active than some commonly em- 
plojmd therapeutic preparations that clinical evaluation of their in vivo 
effectiveness when incorporated in a suitable vehicle such as a jelly is 
warranted. 

3. Those compounds which were found to kill T. vaginalis in a dilu- 
tion of 1 :1,000 or more by the technique emplo 5 "ed include : 


Aeriflavine hj^droehloride 
Aeriflavine neutral 
Arsphenamine 
Caprylie acid 
Chromium trioxide 
Cupric sulfate 
Dihexylin 

Ethylinercurie chloride 
Gentian violet 
Malachite green 
iMereuric bromide 
Mercuric chloride 
klei'curic oxy cyanide 
i\rerthiolate 
jMethjd violet 6B 
Neoarsphenamine 


Phemerol 

Phenyl mercury derivative of 
p-amino benzene sulfonamide 
Phenyhnereurie acetate 
Phenylmercurie benzoate 
Phenyhnereurie chloride 
Phenylmercurie nitrate 
Proflavine 
Silver nitrate 
Silver picrate 
Strong silver protein 
Sulfarsphenamine 
Tartar emetic 
Vuzmdihydrochloride 
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SALMONELLA CHOLEEAESUIS BACTEREMIA 
DURING PREGNANCY 

ER^^^N■ R. Neter, M.D., Louis A. Siegel, M.D., and 
Phyllis Clark, B.A., Buff.vlo, N. Y. 

(Ifrom the Departments of Bacteriology and Ohsteirics of the Children’s Eospital 
and the University of Buffalo, School of Medicine) 

E vidence at hand indicates that Salmonella infections in man are 
definitely more common than typhoid fever at the present time 
ill the northeastern jiart of the United AStates. Typhoid fever is a well- 
known complication of pregnancy and during the last 40 years, a num- 
ber of articles have been piiblLslied on tliis subject. In contrast. 
Salmonella infection in pregnancy seems to be a veiy unusual occur- 
rence. A search through the Quarterly Cumulative Index Medicus of 
the last 10 years failed to reveal a single reference, and the Editor of 
the Journal of the American Medical Association states that “we have 
found no reference, whatsoever, to Salmonella infections during preg- 
nancy.” It seems to be of interest, therefore, to report here the clinical, 
bacteriological, and serological findings in a case of Salmonella 
clioleraesuis bacteremia in pregnancy. 

Report of a Case 

Mrs. E. B., aged 24, was admitted to this hospital on November 24, 
1943 with a diagnosis of toxemia of pregnancj'. The date of the last 
nonnal menstrual period was April 25, 1943; that of expected confine- 
ment, February 2, 1944. The prenatal period was uneventful until 2 
weelcs prior to admission when it was found that her blood pressure had 
risen to 180/120 mm. Hg and her urine showed 4r albumin. No other 
symptoms of toxemia were present. Concern over her condition was 
warranted particularly since a 6 months’ pregnancy was terminated 
in March, 1942 because of high blood pressure and albuminuria. No 
further observations were made on the blood pressure until the prescjit 
pregnancy. Her past history was essentially negative except for memsles 
in chiklliood. 

The patient was a short, obese female of Italian birth. The positive 
findings on physical examination were uterine enlargement of apj)roxi- 
mately 7 months’ pregnancy and edema of tiie abdominal wall and legs. 
Fetal heart .sounds Avere not licard, but the patient insisted that she felt 
life. The blood pre.ssurc Avas ISO/IIO mm. Ilg; the urine shoAved 4f 
albumin, some iiyaline casts being prc.sent. A diagnosis of recuri'ing 
toxemia Avas made. The patient Avas placed on a salt-free diet and 
iiuids. 

.Severe epigastric, pain roriuiring morj)hinc oeeuri'ed over a period oi 
.scA’cral nitrhtk It wa.s felt that lhc.se attacks were not the result of 
toxemia and other causes Avere con.sidered. Roentgen-ray examination 
of the gall bladder Ava.s negative. Jlcr leini)crattire and j)nl.se remained 
normah Five days after admi.'^.sion, .she rcfiuired treatment for me-al 
bleeding Avhich originated in a .small e-roded A'c.ssel. Her fluid intake and 
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IV 

output were satisfaetoiy. Following the use of veratrone, the blood 
pressure was reduced to approximately 150/100 mm. Hg. 

Seven days after admission (December 1), the patient had a chill 
and the temperature rose to 101° P. Physical examination was essen- 
tially negative. On the following day a second chill occurred with a 
temperature rise to 102° F. At that time the patient complained of 
pain in the right costovertebral angle and stated that she no longer felt 
fetal movements. Sulfathiazole (7.5 grains every 4 hours) was given 
for two days. The temperature remained elevated for 3 more days, 
fluctuating between 98.5° P., and 103° P. The pulse rate varied be- 
tween 84 and 94 per minute. The systolic blood pressure ranged be- 
tween 130 and 150 mm. Hg and the diastolic between SO and 90 mm. 
Hg. On December 5, the blood culture, taken on December 3, was re- 
ported to be positive for parat3T3hoid bacillus and, eonsequen%, the 
patient was transferred to the building for contagious diseases. On 
December 6 and 7, the temperature was normal. However, on December 
8, the temperature rose to 102° P. and remained elevated until December 
15, ranging between 100° P. and 103.6° P. On December 10, the patient 
went into spontaneous labor and was delivered of a macerated female 
fetus. On the first daj'- post partum, the patient had another chill and 
the temperature rose to 103.6° P. Except for a slight rise of tempera- 
ture to 100.2° P. on the third day post partum, the temperature re- 
mained normal until her discharge on December 20, the twenty-sixth 
day of hospitalization. 

Results of Laboratory Investigations 

The pertinent laboratory findings were as follows: During the 
entire period of hospitalization the urine of the patient contained 
albumin. Sugar was not present. A few red and wlaite blood cells were 
seen in the majority of specimens. Oceasionallj'^, lyaline and granular 
easts were present. 

A blood coimt taken on December 4, showed the following: 11 grams 
of hemoglobin; 3,100,000 i-ed blood cells; 7,800 white blood cells; 67 
per cent polymorphonuclear cells, 12 per cent band forms, 18 per cent 
lymphocjTes, 2 per cent monocjfies and 1 per cent eosinophiles. On 
December 17, the hemoglobin Avas 8.5 grams and the leucocyte count 
6,000. On December 20, the hemoglobin Avas 9.5 grams. The patient’s 
blood AA'as Rh positive. 

Since the cause of the feAmr remained undetermined, a blood culture 
AAms taken on December 3. It revealed the presence of gram-negative 
bacilli, subsequently^ identified as S. cholcraesuis. This organism is also 
referred to in the iiterature as S. suipesiifer. On December 9, another 
blood culture Avas taken and again paratyphoid baciUi were recovered; 
there Avere 3 colonies per cubic centimeter of blood. The blood culture 
obtained on December 7, remained sterile. 

In order to determine the possible portal of entry, a throat culture 
was taken on December 8, and the feces Avere cultured on December 9. 
Both cultures failed to reveal the presence of paraty^phoid bacilli. It 
is interesting to note that stool specimens taken on December 9, 10, 13, 
and 15 likcAAdse did not contain Salmonella choleraesuis. HoAvever, a 
stool specimen obtanied on December 17 (18 day’^s after the onset of the 
fever) shoAved paratyphoid bacilli on culture. On the same day’’ the 
urine AA’as positive for S. choleraesuis. 
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The antibody response of the patient was investigated and the follow- 
ing results were obtained. Blood serum was examined for the prescnrc 
of agglutinins against stock strains of typhoid and paratyphoid bacilli, 
B. 'protem OX 15 , and B. abortus. In addition, the strain isolated from 
the blood of the patient was used as antigen. The serum of the patient 
obtained on December 9, failed to agglutinate any of these organisms 
even when used in a dilution of 1:10. Two days later agglutinins 
against paratj'phoid bacillus appeared. The titer against the stock 
strain of B. paraiyplwsus and the homologous strain was 1:320 and 
1:640, respectively. Twenty-four hours later, December 12, the ag- 
glutinin titer against the patient’s omi strain was 1 :2,560. It is evident, 
therefoi'e, that the patient developed specific antibodies in high titer 
against 8. choleraesuis. In this connection it maj’^ be pointed out that 
some authors, for instance, Wing and Tropoli,^ interpreted the presence 
of antibodies in titer of 1 :80 as indicative of antibody fomation. Such 
a conclusion is not warranted unless it can be shown that the antibody 
titer increased during or following the infection and is definitely be- 
yond the titer of normal agglutinins. 

As previously mentioned, a macerated fetus was delivered on Decem- 
ber 10, 1943. It should be noted that at that time the patient’s tempera- 
ture reached 103.6° F., and that, on the day before, the blood culture 
was positive for 8. choleraesuis. Baeteriologie studies Avere carried out 
on both the fetus and the placenta in order to determine whether or not 
intrauterine transmission of the paratyphoid bacilli had taken place. 
The following are the results obtained: The culture taken from the 
asepticallj’ opened placenta revealed the presence of numerous grani- 
negativc bacilli, subsequently identified as 8. choleraesuis. Cultures of 
the heai’t’s blood and mouth of the fetus remained entirely sterile. Thu.s, 
it is obvious that, although the organisms were present in the placenta, 
they had not invaded the blood stream of the fetus. 

The iilacenta Avas examined b}' Dr. Kornel L, Terplan aaIio reported 
these findings: 

The placenta measured 13.5 cm. in diameter and 1 to 3 cm. in thick- 
ness. There Avere numerous anemic infarcts. Histologically, consider- 
able autolytic changes Avith marked leucocytic infiltration of autolytic 
and nccrobiotic areas and Avith autolysis of the exudate itself Averc 
noted. In the areas in Avhich the iilacental structure aatis avcH pre- 
served, these exudative changes Avere not seen. A fcAV Avhitc infarcts 
Avith minimal inflammatory changes Averc present. Some other sections 
showed calcification in the cotyledons and a few areas Avith peculiar 
leucocytic infiltration of jiartly disintegrating villi. In some areas the 
jiicture Avas almost iiiilegmonous, the near-by villi .shoAved diffeicnt 
degrees of necrobiosis. The umbilical cord Avas not reinarliablc. 

The strains isolated from blood, stool, and urine of the patient and 
from the placenta Avere identical. The organism A\’as a motile, gram- 
negatiA'e bacillus whicli grew aa-cII on artificial media. It produced acid 
and gas from glucose, maltose, mannitol, dnicitol, .xylose, rhamnose, 
and sorbitol, but not from lactose, sucrose, and .salicin. Indole Avas not 
formed. The .strain Ava-s studied further by Dr. Brich Seligmann, Ncav 
York Salmonella (a-nier, Avho identified it as .S', choleraesuis. 

When '’ram-neeative bacilli Averc finst recovered from the blood of 
the patient, an attempt Avas made to identify the strain by .serologic 
methods. To this end, the suiicrnatant fluid ef the broth culture Avas 
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mixed witli diagnostic Jiorse sera. Polyvalent antimeniiigocoecus serum 
caused strong precipitation, whereas anti-hT. ‘influenzae serum and nor- 
mal horse serum did not. Antimeniiigocoecus serum reacted in dilutions 
up to 1 :100. Since it is well Imown that horse sera are more apt to give 
nonspecific reactions, precipitation tests were also set up with rabbit 
sera. Antiraeningoeoceus tj’pes 1 and 4 sera produced a strong reaction 
with the supernatant of the culture. Whether this reaction is due to 
normal antibodies in these sera, or due to common antigenic eomiionents 
in S. clwleraesids and meningococci cannot be stated with certainty. The 
observation, however, clearly shows that the results of serologic methods 
used in the identification of microorganisms should always be considered 
together with morphological, cultural, and biochemical data, if erroneous 
conclusions are to be avoided. 


Discussion 

The exact incidence of Salmonella infections in the United States, 
particular!}'' with respect to the distribution of the various types, re- 
mains undetermined. In part, this is due to the fact that many eases are 
not suspected elinieall}^ and others are not proved bacteriologically or 
serologically. Salmonella infections are not reportable in all states, 
while in others, as for instance in the State of New Yoi'k, only cases of 
clinical paratyphoid fever, namely those caused by paraty 2 Dhoid A and 
paratyphoid B (SchottmueUer) bacilli, are reportable. It is important 
to emphasize that various members of the genus Salmonella cause a 
variety of clinical syndromes, among others, paratyphoid fever, gastro- 
enteritis, bacteremia and septicemia, endocarditis, meningitis, and other 
purulent infections. 

A search through the available literature failed to reveal any reports 
on Salmonella infections during pregnancy. On the other hand, para- 
typhoid bacilli have been encountered in septic abortion and puerperal 
sepsis as, for instance, in eases due to S. cholera esnis reported by Born- 
stein, Saphra, and Strauss- and by Eoth.^ Noteworthy also is the fact 
that 8. choleraesuis has been recovered as causative agent of salpingitis 
and parametritis {Seligmann, Saphra, and ^Yasser'>nann^) . Our case 
of S. choleraesuis bacteremia in pregnancy presents several interesting 
features. It should be emphasized that the correct diagnosis was made 
only by means of a routine blood culture. The strain was identified 
by the New York Salmonella Center. It seems reasonable to suggest 
that laboratories not equipped for the determination of the many types 
comprising the genus Salmonella should send subcultures to Salmonella 
Centers, such as the New York Salmonella Center under the direction of 
Dr. Erich Seligmann, or the Salmonella Center at Lexington, ICentuelvj' 
under Dr. P. B. Edwards. 

The fact that the patient developed specific antibodies in high titer 
during the course of the illness is additional ju'oof of the pathogenic 
significance of S. choleraesuis. The agglutinin titer rose from less than 
1:10 to 1:2,560. 
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Twelve days after the onset of the fever, stool and urine of the patient 
became positive for paratyphoid bacillus. It is not difficult to visualize 
the possible consequences that maj* result from the presence in a 
maternity hospital of a patient excreting S. cliolcracsuis, particularly, 
when one takes into consideration the fact tliat newborns and infants 
appear to be quite susceptible to Salmonella infections. For this reason, 
the patient was transferred to the department of contagious diseases 
as soon as the bacteriologie diagnosis of Salmonella infection was estab- 
lished. 

The question ai’ose as to whether or not intrauterine transmission of 
the paratyphoid bacilli had occurred. It is well known that typhoid 
bacilli may pass through the placenta. Diddle and Stephens^ recently 
reported a case of typhoid fever in a newborn infant wliose mother was 
convalescent from the disease. These authors collected reports of 78 cases 
of tj'phoid fever during pregnancy from the literature. In 18 cases tlie 
data were incomplete and the diagnosis may well have been erroneous. 
In the remaining 60 acceptable eases, 31 developed the disease during 
the last trimester of pregnancy and Avere delivered of living infants. 
However, only 17 of those babies survived longer than 4 days. 

In the ease here reported, S. cliolcracsuis was present in the blood of 
the mother and in the iilacenta. The evidence at hand indicates that 
this organism did not invade the blood stream of the fetus. It may be 
assumed, therefore, that the death of the fetus was not due to infection 
per se. On the other hand, it is possible, although by no means certain, 
that the bacteremia of the mother was a contributing factor to the fatal 
outcome ; in all likelihood, it was not the re.sult of the toxemia. 

' Summary and Conclusions 

A case of S. choleracsxm bacteremia during pregnancy is presented, 
api>arcntly the first to be reported in detail in tlie Ainerican litera- 
ture in recent years. The febrile illne.ss began in the seventh month of 
in'cgnancy, 12 days prior to delivery of a macerated fetus. The patient 
excreted paratyphoid bacilli in feces and urine 11 days after the onset 
of the infection. On the twelfth day of tlie illne.ss, specific agglutinins 
appeared in high titer. The placenta contained jmratyphoid bacilli, but 
cultures of the blood and mouth of the fetus remained sterile. The 
patient recovered from the paratyjdioid bacillus infection. Various 
as])ccts of Salmonella infections are discussed. 

The authors wish to cxjtress their .Kincoro appreeiation for the idfuitification of 
till* strain to Pr. Eri<-h Helistnann, New York S’alnioncih’i Center, anJ to iJr. Koriiel 
L. Terplan for the histolooie rejiort on the placenta. 
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THE CONTROL OF MENORRHAGIA BY PROLACTIN- 

Herbert S. KuppERi\iAN, Ph.D., Paul Pried, 

AND L. Q. Hair, B.S., Augusta, Ga, 

(From the Departments of Experimental Medicine and Ohstetrics and Gynccolopy, 
University of Georgia School of Medicine) 

O P ALL the d 3 "sfmictions that are associated with the menstrual 
cycle of women and which are of discomfort and even hazardous 
to the health of the patient, menorrhagia presents the most formida])lc 
prohlem to the clinician. Inasmuch as the plij^siologj’- of uterine bleed- 
ing is not entirelj'’ understood, it is quite apparent that the plij^siological 
concept of malfunction of the menstrual ejmle is likewise confused and 
misinterpreted. In addition, failure to reproduce the phenomena of 
excessive uterine bleeding in the common lahoratoiy animal has pre- 
vented adequate experimental jnvc.stigation of this prohlem, and has 
led to empirical therapeutic procedures or radical surgical cures. Al- 
though manj’- different forms of therapj'- have been suggested, none has 
assumed the position of a panacea for the control of excessive uterine 
bleeding. In view of the multitude of methods proposed for the allevia- 
tion of functional and pathological uterine bleeding, it is apparent that 
not one has been uniformly accepted as the ideal mode of therapy. 

In a search for a satisfaetorv therapeutic tool to dam successfully 
the menorrhagic flow, we decided to investigate the possibilities of the 
lactogenic hormone, prolactin, since it was shown b.y Greenblatt et aP*^ 
that blood from lactating women was a useful, though inconvenient mode 
of therapj' in metropathic menorrhagia. Their rationale for employing 
this mode of therap}’- was based upon two lines of thought; 

1. The only true period of plu'siologic amenorrhea other than i)rcg- 
nancy occurs during the interval of lactation. 

2. Experimental evidence at that time had demonstrated the anti- 
gonadal effect of lactogenic ])rej)arations. 

In view of the succe.ssful results obtained ly adhering to such a thera- 
ix.'Utie regimen and the recent demonstration of the luleolrophin action 
of hudogenic preparations, impetus was atlaincd to investigate further 
the problem of menorrhagia, employing commercial prei)arations of 
lactogenic hormone as the therapeutic measure. The effectiveness of the 
blood of lactating women iji suppressing excessive uterine bleeding, as 
described in earlier reports, might well be ascribed to the ))rescncc of 
lactogenic hormone in the blood strc.'im at this time.'"'’’ 

While this work' was in j)rogress, Hall' reporp'd on the efficacy of 
lactoirenic preparations in eonlrolling exce.sslve uterine bleeding. In 
presenting the results of this investigation, we substantiate tlic findings 

«»iiav w.-iw til I’.'irt !>y n Br.nrit from Armour n-ifior.'Uorlo.M. (‘blrac.r’. 

JI!., to tJie U-jirirtriiont of ICxp- rlriK nUil Mr-ndno :if!mln|!acr>'(l liy notx rt I’.. f.Jr- • «- 

l.'.iiu. 
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of earlier work^’^ and those of Hall and also present some preliminary 
data on the effect of prolactin upon the normal menstrual cycle and 
threatened abortion. 

Procedure 

Two types of purified prolactin preparations were employed in this 
investigation.’^ One tjnpe of preparation was available as a sterile 
powder and supplied with a solvent (saline or distilled water) to be 
added before using, while the other preparation was made up in solution 
form. We have found the powdered preparations to be more effective 
in treatment and saline to be the preferred solvent. The lactogenic 
hormone was administered for various periods of time to 43 women 
exhibiting organic or functional uterine bleeding. In patients suffering 
from organic disturbances such as fibromyoma, pelvic inflammatory 
disease, etc., it is to be emphasized that tJie lactogenic medication was 
purely palliative in action and was not employed with the intention 
of alleviating the organic disturbance. By controlling the excessive 
uterine bleeding in these patients, a suitable interval was provided be- 
tween the cessation of bleeding and preparation of the patient for a 
more final and complete cure. 

The doses of prolactin that were emplcj’^ed ranged from 100 to 250 
International Units per injection and were administered subcutaneously 
every day, or second day during the abnormal period of bleeding. In 
several cases where the menorrhagia had been of long duration, it was 
necessary to administer 100 to 200 LIT. of prolactin in daily doses for 
4 to 8 days before the bleeding could be checked. When possible, suc- 
tion curettages were undertaken to determine the condition of the en- 
dometrium before and during administration of prolactin. Uterine 
biopsies were taken for a twofold purpose : 

1. To determine the type of endometrium from which bleeding oc- 
curred. 

2. To ascertain activity of the ovary by noting its physiologic effect 
upon the endometrium. 

Operative specimens of the uterus or ovaries, or both, were also ob- 
tained and studied, particular!}^ in patients undergoing hysterectomy, 
for additional evidence on the iihysiologic action of prolactin. 

In addition to the patients exhibiting abnormal bleeding, three women 
with normal cycles were treated Avith daily doses of prolactin to deter- 
mine the effect of the lactogenic hormone upon the length of cycle and 
endometrial histology. 

Preliminary data are also presented on the effect of prolactin in six 
eases of tlu-eatened abortion. Four patients gave a history of previous 
abortion, Avhile tAvo presented a history of earlier uncomplicated preg- 
nancies. These patients AA'ere all subjected to an intensive course of 
prolactin therapy in an attempt to control the untoAvard symptoms 
Avhieh Avere associated Avith cramps and bleeding. 

Results 

The data summarizing the results obtained AAdtli prolactin are pre- 
sented in Table I, AAliere the clinical outcome is classified as follows : 

(a) Excellent — indicating prompt and complete control of the uterine 
^bleediug. 

‘Prolactin preparations were generously supplied by Armour Laboratories, E. R. 
Squibb and Sons, and Winthrop Chemical Co. 
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(b) Good — referring to those cases where longer therapy was neces- 
sary to control bleeding. 

(c) Fair — those cases in wliich bleeding was largely suppressed, bid 
never completely inhibited, so tliat the patient exhibited a pro- 
longed but mild menstrual flow during the administration of pro- 
lactin. 

(d) Poor — indicating no diminution of bleeding following lactogenic 
treatment. 

Table I. Clinical Effects of PnoLAcriN 


chief C05IPLAINT 

ASSOCIATED WITH 

CiaXICAL RESULTS 
EXCELLENT GOOD 

(NU.MBEBOF CASES) 
FAIR POOR 

Menorrhagia 

Functional bleeding 

8 

7 

1 

1 

Menorrhagia 

Uterine fibromyoma 

8 

12 

1 

2 

Menorrhagia 

Cystic ovaries 

3 

3 

2 

1 

Menorrhagia 

Chronic pehde in- 
flammatory dis- 
ease 

5 

4 

3 

2 

D}’smenorrhea 

Menorrhagia 

5 

.3 

4 

2 

Threatened 

abortion 

Cramps and bleed- 
ing 

3 

0 

0 

3 


In the accompanying chart, menorrhagia is listed as being associated 
Avith other clinical symptoms or entities such as fibromyoma of the 
uterus, cj'stic ovaries, elironie pelvic inflammatoiy disease, etc. _ In pre- 
senting the summary in a chart form, some cases liave been itemized 
in more than one group due to dual complaints. For example, a pa- 
tient with fibromyoma might also be subject to dysmenorrliea at onset 
of the menses which, in turn, might be menorrhagic in nature. Like- 
wise, cystic ovaries or fibromyoma might be present in a menorrhagic 
patient. The clinical results are evaluated on the basis of the_ chief 
complaint and not upon the improvement of the associated conditions. 
Ilence, although 43 patients in all were treated for abnormal bleeding, 
a great many more notations are included in the chart due to con- 
comitant symptoms. 


Prom Table I it is apparent that lactogenic Jionnonc is of proved 
value in controlling excessive uterine bleeding. It was equally effective 
in controlling menorrhagia, whether functional or organic in origin. 

Of the 17 women suffering from functional menorrhagia, i.e., menor- 
rhagia a.ssociatcd with no pathologic manifestations, two failed to re- 
spond favorably to the hormone therapy. All the patients in this group 
gave a history of excessive bleeding for at Ica.st one cycle prior to their 
appearance in the clinic. In fact, a majority of the patients offered the 
information that tlie exce.ssive menstrual periods were of long duration 
and the interval between the menstrual flow was obvious only by its 
brevity. Uterine biopsies taken in this group of patients on the first 
day of menses exhibited predominately an e.strogcnie or cystic glandu- 
lar hy{)c*rp1astic endometrium, although .sevci'al cases were ob.servcd 
where menorrhagia was a.ssociatcd with a secretory eiulometrium. Ilaily 
injections of 100 I.U. of prolacijo v.-crc admini.siered during the period 
of uterine bleeding. The clinical .success of this mode of therapy wa.s 
indicated by tlic cessation of bleeding that occurred in all but two of 
the 17 patients treated. The severity of bb-eding in subsequent cycles 
depended upon the regimen that was employed. In tbo.se ca.sc.s where 
nrolactin wa.s injected on the fii*sl day of subse.juent meu.se.s and con- 
tinued for 2 to 3 davs. bleeding was well contnjllod. Of those patients 
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wlio did not receive further treatment after one successful therapeutic 
course witli prolactin, five had normal cycles and two reverted to their 
original condition of excessive and prolonged uterine bleeding. 

Menorrhagia associated with fibromyoma of the uterus responded very 
satisfactorily to prolactin therapy. These patients were more resistant 
to treatment than those vdth functional menorrhagia and required daily 
doses of 100 to 200 I.U. of prolactin for a period of 4 to 8 days, whereas 
patients with functional menorrhagia required onlj^ 100 I.U. per day 
for 3 to 6 days. All the jiatients in this group had been suffering with 
menorrhagia for at least three months and one third of these patients 
bled almost continually. The clinical results with prolactin were pro- 
nounced, although not as favorable as in the patients with functional 
menoii’liagia. Three patients failed to respond satisfactorily to pro- 
lactin therapy. As has been mentioned before, prolactin was not ad- 
ministered to these patients for the purpose of causing a regression of 
the uterine fibromyomas, but was employed so that the patient might 
be placed in proper physical condition to withstand the necessary sur- 
gery. This procedure was resorted to since clinically, many of these 
patients exliibited a severe secondary anemia as a result of their bouts 
of excessive uterine bleeding. In no instance in eases of fibromyomas of 
the uterus does the use of prolactin imply a substitute for surgery. 

hlenorrhagia noted in the presence of cystic follicles in the ovaries 
likewise required persistent prolactin therapj’- to control the excessive 
uterine bleeding. The presence of ej^stic ovaries was determined by pal- 
pation and then confirmed by laparotomy, or was ascertained by surgery 
alone. In those eases in which prolactin was effective, it was necessary 
to use dail}’’ doses of 100 to 200 I.U. of prolactin for periods of 5 to 8 
days before bleeding could be controlled. Inasmuch as all the patients 
in this group were subject to pehde surgery, data on the menstrual 
periods following therapy is meager. However, it may be said that three 
patients who had been successfully treated with one or tivo courses of 
prolactin had 2 to 4 normal menstrual periods prior to the time of their 
operations. 

Menorrhagia when seen with concomitant chronic pelvic inflammatory 
disease, was aided by prolactin therapy, although we had our greatest 
percentage of failures in this group of patients. Two patients did not 
respond to prolactin, and in three, prolactin induced a diminution of 
bleeding but not complete ari’est. However, of the nine patients that 
responded to prolactin therapy, all but one resumed normal menstrual 
periods after two or three courses of treatment. This ability of pro- 
lactin to exercise curative effects after cessation of therapy is of im- 
portance and implies a degi’ee of permanency in the corrective effect of 
prolactin upon excessive uterine bleeding in certain selected cases. 

Fourteen patients, although complaining of menorrhagia, also ex- 
perienced severe dysmenorrhea either during the entire menorrhagic 
period, or on the first few days of the menstrual flow. Of these women, 
eight obtained relief from their painful menstruation accompanied by 
cessation of the abnormal bleeding. Three of the six patients not ob- 
taining relief from dysmenorrhea with prolactin, did receive prompt 
relief from their menorrhagic syndrome. 

In the treatment of threatened or habitual abortion, the results ob- 
served with prolactin were at times promising and at times disappoint- 
ing. Six cases in all were treated. All the patients gave a history of 
previous pregnancies which in four patients were associated with missed 
or habitual abortion. In three patients, all having previous abortive 
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interruptions of pregnancy, the results \cere spectacular. When first 
seen, these patients had severe abdominal cramps accompanied by pro- 
fuse uterine bleecbng. After daily do.ses of 400 l.U. of prolactin (200 
LIT. administered twice per day) for 3 to 4 consecutive daj^s, abdominal 
cramps became quiescent and bleeding ceased. One patient with a his- 
tory of two previous abortions experienced an attaclv similar to those 
which had precipitated the other abortions, but this time she received a 
course of prolactin therapy. All threatening ,s3'miotoms subsided after 
this one series of injections, and she delivered a normal infant at term 
several months later. In the otlier two cases of threatened abortion 
that were successfully controlled by prolactin, it was necessary to ad- 
minister prolactin during 4 to 6 succe.ssive attachs of severe abdominal 
cramps and bleeding. Immediately after an intensive but brief course 
of prolactin treatment, the muscular contractions subsided and bleeding 
was suppressed. In these latter two cases, one viable infant was de- 
livered at term to a woman who had not been able to cany her preg- 
nancy to term in three previous instances. Prolactin had been admin- 
istered to this patient at each one of several seizures of threatened abor- 
tion and had adequately conti-olled her adverse symptoms. The other 
patient who had responded favorably’ to prolactin when subjected to 
threatening seizures finally delivered a viable 7-month fetus follovung 
a short period of severe uterine contractions and bleeding. This prema- 
ture deliveiy coidd not be prevented .since the patient failed to inform 
us of her condition earlj' enough so that effective prolactin treatment 
could be instigated. Prior to this, the patient had had four seizures of 
cramps and bleeding which liad been completel.v cont.rolled ly prolactin. 
Tlie three eases that, did not respond to prolactin therapy aboi-ted during 
treatment. It is conceivable that in those cases some untoward factor 
was involved and/or the prolactin injections were started before their 
maximal influence could taho effect and their further action was inter- 
rupted bj' the spontaneous abortion. 

Prolactin when administered to normal cvclic women in doses of 300 
to 500 l.U. per week for periods of 7 to 10 weeks, did not have any 
ap])rcciable effect u])on the IcngUi of tlie cycle, amount of bleeding or 
condition of the endometiium. Uterine bioi)sics taken at various inter- 
vals during tlic period of lactogenic tlicrap.v microscopically did not 
show any deviation from the iiormal. Two of the women who had been 
menstruating rcgularh* from a progestational endometrium continued 
to do .so during the administration of the lactogenic hormone. In addi- 
tion. it might be said that the rcgulaj-it.y of these cj’cles was not dis- 
turbed, and there was no evidence of an atrophic endometrium resulting 
from the continued jn-olactin medication. The third patient, exhibiting 
regular cycles, but whose endometiaal studies indicated that she was 
subject to anovulatory cycles, continued to menstruate regularly with- 
out alteration of the usual endometrial morphology. In this patient, 
uterine biopsies, taken ])]'ior to treatment with lactogenic hormone on 
the fir.st dn.v of menses, levealed a ])roliferative or estrogenic endome- 
trium. 'J'his was not altered in subsefpicnt menstrual bleeding during 
wJiic}) repeated injections of ]>rolaetin had been administered over a 
])eriod of .seven wetks. In addition to these data, observations made 
in the uroup of menorriiagic p.atients .also indicated that ])rolactin 
exerted lit'le if any effect ujjou the morpholotry of the endometrium. 
Uterine bioj^sies taken from many of the menorriiagic jaitienfs before 
comim neement of prolmUin therapy showed iircdominatoly an estrogenic, 
or proliferative type of endometrium. The prolactin therapy which 
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successfully controlled the excessive uterine bleeding did not bring 
about any change in the morphologic appearance of the menstrual en- 
dometrium, regardless of its histologic make-up before treatment. 

Discussion 

The control of uterine bleeding by lactogenic hormone raises the ques- 
tion of its possible mode of action. Evidence from animal experiments 
of eai'lier investigators and also endometrial studies in the human have 
indicated that prolactin might conceivably have an antigonadal action. 
This has been demonstrated by the action of prolactin in decreasing 
gonadal size in fowls® and suppressing estrous cycles in rats.®'^- In 
the human, endometrial studies^®*^® have shovm that only a relatively 
small number of women ovulate during the period of lactation. In 
addition, those women not ovulating, while exhibiting a proliferative 
endometrium, show one of an earlj'- differentiating type, or one asso- 
ciated with low ovarian activity. 

In contradistinction to the supposed ovarian negating action of pro- 
lactin, recent experimental evidence has shown that the suppressing 
effect of prolactin upon the estrous e3’'cle of the rat may be ascribed, not 
to the inhibitory effect of prolactin upon the ovary, but actually to its 
ability to prolong and maintain the function of the corpus luteum. Ad- 
ministration of lactogenic preparations to adult female rats results in 
cessation of estrous cjmles with the persistence of one crop of active 
corpora lutea.^° Evans, et al.,^® showed that the corpora lutea per- 
sisting during lactogenic administration are physiologicallj^ active and 
wiU induce deeiduomata formation in hj^poplij^'sectomized adult rats. 
It remained for Astwood^’' to postulate and demonstrate the presence of 
a third gonadotropic hormone, luteotropliin, which regulates the activity 
and maintains the function of formed corpora lutea. Since purified 
lactogenic preparations are capable of maintaining active corpora lutea 
in the rat, the lactogenic hormone has become allied with the luteo- 
trophic hormone of Astwood. 

In considering which one of these properties, ovarian negating or 
luteotrophic action attributed to prolactin, is the modus operandi in 
controlling uterine bleeding, it is difficult to reconcile our results with 
the ovarian negating action of prolactin. In our study of women with 
nonnal ejmles and those suffering Avitli menorrhagia, massive doses of 
prolactin did not in any waj" alter the cjmlic manifestations, or cause 
retrogressive changes to take place in the endometrium. TJiere was no 
evidence of gonadal inhibition as determined bj* repeated examinations 
of the uterine scrapings and operative .specimens of the ovaries. On 
the other hand, it is conceivable that the lactogenic preparations are 
effective in controlling abnormal uterine bleeding through their luteo- 
trophic properties. It is possible that the administration of these pi- 
tnitaiy extracts enhances the production of the corpus luteum hormone 
or hormones, and provide thereby a, proper hormonal balance for the 
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control of menorrhagia. This seems to be the most logical explanation 
of the satisfactory results in which not only menorrhagia was controlled, 
but threatened abortion was held in ahejmnee. 


Summary 

1. Menorrhagia, either functional or organic in nature, was favorably 
influenced by administration of lactogenic preparations extracted from 
the pituitary gland. Menorrhagia associated with uterine fibromyomas, 
cj'stic ovaries, or chronic pelvic inflammatory disease was suppressed 
in the majority of patients by administration of prolactin. Those pa- 
tients, however, in the latter two categories were more resistant to ther- 
apy. Normal cyclic bleeding followed cessation of prolactin therapy 
in many of the patients receiving one or more courses of treatment. 
This permaneuc}’’ or semipermanency in the effect of prolactin afforded 
a sufficient interval to enable the patient to undergo a more strenuous 
regime to correct the underljdng cause of the excessive uterine bleeding. 

2. Some success was obtained in mitigating dysmenorrhea by pro- 
lactin therapy when it was associated with excessive uterine bleeding. 

3. In addition, the signs and symptoms of threatened abortion were 
alleviated by administering prolactin to 3 of 6 patients giving a history 
of previous abortive interruptions of pregnancy. 

4. Administration of lactogenic preparations to normal cyclic women 
did not have an appreciable effect upon the length of cycle, menstrual 
bleeding or morphologic appearance of the endometrium. 

5. It is suggested that tlie effectiveness of lactogenic hormone in con- 
trolling uterine bleeding is probably linked with its luteotrophic 
px’operties. 

6. In view of the innocuous effect of prolactin upon the normal men- 
strual cycle and corrective action in metropathic menorrhagia, we find 
its use is warranted in the control of excessive uterine bleeding. 
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CESAREAN SECTION UNDER CONTINUOUS CAUDAL 

ANALGESIA 

A Supplementary Report 

Clifford B. Lull, M.D., F.A.G.S., and John C. Ullery, M.D., P.A.C.S. 

Philadelphia, Pa. 

(From the Lying-in Hospital) 

TN A prelimirnry report^ the use of continuous caudal analgesia in 50 
1 cases of cesarean section Avas reviewed. We haA^e added 62 cesarean 
sections to our series and hercAvith present a report of our obserA’^ations 
of the total of 112 eases. ScA’^enty-three of the patients AA^ere operated 
upon at the Philadelphia Lying-in Hospital, 7 at the Jefferson Medical 
College Hospital, and 6 at the Philadelphia General Ho.spital. An ad- 
ditional 22 eases Avere managed -by Dr. Edwai'ds and Dr. Hingson at 
the Marine Hospital, Staten Island, and 4 eases are from Di'. John C. 
Hiz’st’s service at the Preston Retreat, Philadelphia. 

Table I. Indications for Operation 


Disproportion, twin pregnancy, toxemia 1 

Disproportion, pre-eclamptic toxemia 1 

Disproportion, previous section 31 

Disproportion, pulmonary tuberculosis 3 

Disproportion (ceplialopeh’ic) 62 

Diabetes 2 

Eclampsia • 1 

Pre-eclampsia 5 

Multiple uterine fibroids 4 

Previous hysterotomy 2 

Rheumatic heart disease 3 

Heart disease 8 

Previous difficult delivery 3 

Uterine inertia 1 

Epilepsy 2 

Severe contractile bum scar of perineum 1 

Advanced pulmonary tuberculosis’ 3 

Premature separation of placenta 1 


The usual indications for cesarean section are listed in this table. We 
had only one opportunity to giA-^e continuous caudal analgesia AA'hen 
cesarean section AA’^as performed because of premature separation of the 
placenta, and the result Avas entirely satisfactory. We Avere particularly 
impressed Avith the prompt contraction of the uterus folloAAung removal 
of the child and the partially separated iilacenta. It has been our ex- 
perience that good uterine tone does not exist Avhen cesarean section 
for premature separation is performed under general anesthesia. 

The folloAving contraindications to the use of continuous caudal an- 
algesia in cesarean section are essentially the same as in vaginal de- 
livery : 

1. Gross deformities of the spine, particularly of the sacrum (occur 
less than once in 200 cases). ■ 
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2. Tumors of the spinal canal, including pilonidal cysts. 

3. Local infections around the sacral hiatus. 

4. History of sensitivity to one of the cocaine derivatives or their 
substitutes. 

5. Profound anemia, unless supplemented with transfusion and oxy- 
gen inhalation. 

6. Placenta prema. We have consistently hesitated to use this tech- 
nique in placenta prema because of possible hemorrhage associated with 
relaxation of the cervix. It should never he used if the patient is in 
labor, but we believe it would not be contraindicated if the patient i.s 
not in labor and the cermx is fairly thick. We have not had the op- 
portunity of using it in such a case. 

7. Hysterical patients, or those physically unsuited. Patients with 
vasomotor instability or of low mentality, because of a fear of being 
conscious during the operation, arc poor subjects and do not cooperate 
well. 

8. Extremely obese persons in whom the sacral hiatus cannot be 
palpated. 

9. A low lying dura is an absolute contraindication. If the needle 
should enter the dura and spinal fluid is aspirated, the method should 
be discontinued as this w’ould rc.sult in a total .spinal anesthesia. 

10. Patients who have a glandular imbalance. In our series both of 
the patients who had a severe drop in blood pressure .showed signs of 
glandular disturbance. 

Preoperative Preparation of the Patient 

We believe preoperative preparation is particularly impoiiant when 
a patient is to remain conscious during a surgical procedure. Several 
points must be con.sidered. 

1. !Mental reassurance is ncee.ssary. Because of the wide publicity 
given to this new method, facts arc often disloi ted, and as a result .some 
patients fear “a spinal.” A careful explanation of the method and pro- 
cedure before operation usually allays a7iy fear and in every instance 
postoperativcly the patient is 'enthusiastic about the results. The hus- 
band should be informed that at least a half hour must elapse before the 
operation can be started so that he will not expect her to I’ctum to her 
bed in the u.sual short period of time. ]\Iany patients who had a pre- 
vious cesarean section under gas-ether ane.'Jthosia rcmaikcd how much 
smoother their convalescence was following continuous caudal analgc.si<'i. 

2. The patient is given 314 grains (0.1 G’m.) of a ])arbiturate the 
previous night and again one hour before 0 ))eralion. This brings her 
to the operating I’oom in a quiet and cooperative mood for the admin- 
istration of the drug. 

3. Adequate iluid intake ])receding opei'alion is important. All cesar- 
ean section emsos should liave blood tyi>ing and cross-matching done 
]n-cviously and it is advisable to have pla.sma available. 

4. Soa!>snds enema and catheterization with an indwelling catheter i.s 
an imj>ortant part of preojun-alive prejiaration. 

5. Absolute ^juite nuisl be maintained in the ojjerating room and the 
patient should l)c reassured ly the ancslhelisl Jlirouerhout the pio- 
cedure. 
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Technique 

The follou’ing is the leoiiniqiie of administering continuous caudal in 
cesarean section, whicli varies somewliat from that followed in vaginal 
delivel■3^ 

1. One and five-tenths per cent metycaine in isotonic solution of 
sodium chloride or isotonic solution of tliree chlorides (Einger’s solu- 
tion) is prepared. 

2. The continuous caudal needle is inserted and the apparatus ad- 
.justed as for obstetric analgesia. 

3. An initial test dose of S c.c. is administered with careful check 
aspiration to ascertain wliether or not the needle is witliin the subarach- 
noid space or a blood vessel. In tin's injection of S c.c. we are now add- 
ing 50 mg. of ephedrine hydrochloride, except where a hjqiertension is 
present, to preclude an}’ drop in blood pressure. The hydrochloride solu- 
tion is miscible with the Ringer’s solution, whereas the sulfate is not as 
readily absorbed and is more likely to give side reactions. 

4. A supplementary dose of 40 to 60 c.c., depending on the size of 
the patient, is administered. The patient is then placed on her back in 
a 5° Trendelenburg position and the level of analgesia is tested in 
twenty minutes. 

_ 5. If the level of analgesia has not risen above the umbilicus on both 
sides, a third dose of 20 to 40 c.c., according to the need of the patient, 
is administered. 

6. When the level of analgesia on both sides is complete to the height 
of the eighth dorsal segment, the operation may be started. This level 
is usuallj’- attained about thirty minutes after the first injection. In 
debilitated patients, seriously ill ivitli tuberculosis or heart disease, the 
procedure should be instituted foidy-five minutes to one hour before 
operation and the level of analgesia developed more slowly. 

7. In cesarean section patients we have been giving oxygen routinely 
for approximately ten minutes prior to deli-^'ery of the child. This has 
been found especially valuable in cases of threatened abruptio placentae, 
toxemia, and cardiac disease. We have observed that if the blood pres- 
sure drops and there is any deviation from normal in the fetal heart 
sounds, they will retrum to noimal within one or two minutes following 
elevation of the patient’s legs, the giving of a supplemental dose of 
ephedrine, and inhalation of oxygen. 

The time required before absence of sensibility to pain is attained 
varies. The operation should never be started before the level of an- 
alge.sia is correct and the time required for this should not be hastened 
by unnecessary and repeated injections of metycaine. In our series 
the minimum time required before starting the operation was ten min- 
utes; the maximum time, one hour and twenty minutes; and the aver- 
age time, thirty-four minutes. 

The patient who required one hour and tAventy minutes before the 
drug had reached the desired level, had been in the hospital eight Aveeks 
Avith severe cardiac disease. At the time of operation she Avas very 
orthopneic and could not be placed flat on the operating table nor in 
the desired 5° Trendelenburg position. Consequently, a much longer 
than average time elapsed before the analgesia reached the desired 
level. 
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Postoperative Care 

At the conclusion of the operation the patient is given 1^4 grain of 
morphine sulfate hypodermically. This eases the incisional pain as the 
analgesic effect subsides. 

Eecently, we have been allowing tlie patient a soft or full house diet 
the same noon or evening of operation. This regime has decreased our 
po.stoperative di.stention to a minimum. Most patients have had no gas 
pains and their convalescence has been accelerated. 

Complications Associated With Continuous Caudal 
Analgesia in Cesarean Sections 

]. Drop in lilood pre.ssurc. The average drop in sy.stolic pre.s.siire 
was 22 mm. which is less than the 26 mm. pj-eviou-sly reported. Two 
patients had a severe drop in blood pressure which may have been due 
to sensitivity to the drug unrecognized prior to operation or to a glandu- 
lar imbalance, of which both patients showed positive signs. We be- 
lieve the improvement may be attributed to the use of 50 mg. of 
ephedrine hydrochloride given with., the initial injection of 8 c.c. of 
metycaine. The more recent eases .showed less di-op in blood pj'cssnre, 
their average being 14 to 16 mm. of mei'cnry. We have found that 
the fall in blood pressiu-e is in direct proportion to the height of ascent 
of the nerve block in the peridural .space and to the pharmacologic ef- 
ficiency of the drug. In those in.stances in which there is a rather .sud- 
den drop in systolic pre.ssurc, the elevation of the feet and legs to a 
right-angle ]iosition in relation to the trunk, ihei’cby ])roducing an nnto- 
transfusion from the greatly dilated venous .system of the e.\trcmitie.s, 
will dramatically raise the blood pre.ssui-e 20 to 40 points within le.ss 
than three minutes. The legs can then be returned to their u.sual posi- 
tion slowly. The blood pressure can be maintained by a 5° Ti’cndelen- 
hurg ])osi1ion of the patient. However, in i-ofi-actory ca.ses of hypo- 
tension. the use of 25 and 50 mg. (% and •’% gi-.) of epliedrine hydro- 
chloride intravenously will raise and maintain tlie blood pre.-;sure at a 
safe level. Tin's initial fall in blood pi'o.ssui’e is the most serious coni- 
jdicalion associated with the technique. It .sliould be diligently watched 
for, since it occurs in about 25 ])cr cent of cases from 12 to 30 minutes 
after the initial injection. Tlie majority of thc.se blood jire.ssure drops 
have occurred just as the patient was being turned from the lateral 
Hims’ ])nsition to her back. None of our ca>e.s .showi d any jiostojierative 
blood pre.ssurc abnormality. 

A very interesting observation in every inslama' of ce,‘'arean .<-'cction 
as well a.s in vaginal delivery, is the immediate ri.se in the systolic lilood 
Tire.ssure, within seconds following remowil of the child from the utcrii.s. 
This' return to the normal prcojierative level \aries from 10 (o 00 mm- 
of mercurv and may he attributed to tin- deerease in the vasenlar bed 
with tlic closure of tie- arteriovenous vessels ij' the uteni.s. 
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2. We liavc used the malleable needle in all cases but two. In the 
two eases the ureteral catheter technique was followed. We have had no 
histanee of needle breakage. As the malleable needle becomes more dis- 
figured and bent during cesarean section than during the usual vaginal 
deliveiy, it was ]iever used more than once or twice for this procedure 
and was then discarded. 

3. Morbidity. There were three cases who had a febrile postopei-ative 
course. One morbidity was due to a mild endometritis following a ten- 
hour labor with ruptured mem])ranes before operation. The other 2 
eases had posioperaiive pyelitis which cleared up after routine treat- 
ment Avas instituted. 

4. Bladder dysfunction. In no instance was catheterization necessary 
beyond what is usually required folloiving cesarean section. There was 
no post-partum bladder paralysis. 

5. Infection at the site of -the needle insertion or in tlie peridural 
space Avas not present in our series. After the initial dosage of 8 c.c. 
of metycaine the skin area about the needle is covered with a 5 per cent 
sulfatliiazole or merthiolate ointment ])cfore the patient is turned on 
her back. We believe this technique minimizes the hazard of infection 
entering the site ivhere the needle pnncture.s the skin. 

6. Blood loss. The average estimated blood loss in all of our eases was 
100 c.c. This was a definite decrease over cesarean sections previously 
performed under general anestliesia. An ergot and posterior iiituitary 
])reparation is employed intramuscularlv foIloAving extraction of the 
child. 

7. Other complications, such as headache, backache, or nau.sea and 
vomiting, were minimal. Vomiting occurred in 10 per cent of the pa- 
tients during the ad;ninist ration of the drug. Whether this was due to 
anxiety or to the action of the drug on the maternal organism is not 
knoAvn. SeA’^eral hcadaelies occurred in patients in aaIioiu the solution 
Avas injected rapidly, in aJi attempt to gain a higher level of analgesia. 
IIoAA^eA’^er, they Avere all transient in duration and soon disappeared. 

There Avere no maternal deaths in our series. One fetal death oc- 
curred AAdiich AA'C do not believe can be attributed to the analgesic agent. 
This baby aa^s delivered of a seriously toxic mother at 514 months’ 
gestation and succumbed AAUthin eight hours after birth. 

Comment 

In 108 cases, perfect analgesia AAms obtained. Three failures AA^ere at- 
tributed to inability to insert the needle, and 1 AA'as due to malformation 
of the saci’um. 

Table II. Types op Operation 


Low classical and sterilization 21 

Low classical 54 

Loay segment operation 27 

Low classical, myoineetomy 3 

Low classical, salpingectomy 1 

Waters modification of Latsko 6 
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The type of operation depended upon the individual patient and 
whether she was in labor or whether an elective section was to he per- 
formed. The operating time varied from fifteen to seventy-five minutes, 
wth the average length of time thirty-eight minutes. The safety of 
continuing repeated injections as long as required, thus obviating the 
necessity to hasten the operation, is the outstanding feature of this 
method of analgesia. 

j\’Ietycaine was used in all of the eases. Tlie minimum amount neces- 
sary was 25 C.C., the maximum 370 e.e., with an average of 76 e.e. 

We feel that tliis is one of the best methods that we have tried and 
is perfectly safe when administered by a trained person in a well- 
equipped maternity department. Our decision is influenced by the 
improved convalescence of the mother with absence of postoiierative 
discomfort, the immediate eiy of the baby at birth, and the fact that no 
baby in our series required resuscitation. 

As we have continued our stud 3 q we have become more impressed 
with the following features of this metliod: First, the drop in blood 
pressure has been matcrialty reduced by the use of epliedrinc hydro- 
chloride in the initial dose of metycaine; second, the injection of the 
drug should be slow, and ample time given to allow perfect analgesia 
before the operation is started; third, the level of analgesia is main- 
tained easity regardless of the length of operation; fourth, the use of 
this method is especiallj’’ advantageous in cardiac eases, toxemias, and 
respiratory infections; and fifth, the families of the patients are en- 
thusiastic and appreciative of the rapid and smooth convalescence of 
mother and babjL 

Summary 

Cesarean section under continuous caudal analgesia was performed 
in 112 cases with perfect results in 108. There were 4 failures at- 
tributed to inability to introduce the analgesic agent into the sacral 
canal. 

There were no matenial deaths, and no serious postoperative complica- 
tions. There were 3 eases of morbidity, but these are not attributed to 
the use of the analge.sia. 

One babj’ death occurred in a 5’/^ months’ gestation and the other 
111 babies were discharged from the liospital in good condition. 

Due to an improvement in technique, the blood pressure drop in our 
recent cases was Ic.'js than previously reported. 
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ACUTE PELVIC THROMBOPHLEBITIS TREATED WITH 
CONTINUOUS CAUDAL ANESTHESIA 


Gteorge J. Ellis, M.D., P.A.C.S., and Joseph B. Shefeery, M.T)., 

Washington, D. C. 

(From The Ohstctrical and Gynecological Services of Providence Hospital) 

T he literature during the past year has been replete with reports of 
continuous caudal anesthesia in obstetrics, but there has been very 
little written on this procedure as a form of therapy in other condi- 
tions. 

During the past six months at Piwidenee Hospital, we have used this 
method in ten cases of acute pelvic thrombophlebitis, with very good 
results. 

While we realize that this is a small series of cases, the results ob- 
tained warrant its further investigation by other observers. 

The technique and contraindications are essentially the same as in 
obstetrics. 

Following are two fairly typical case reports ; 

Case 1. — ^Jllrs. M. B., a 24-3mar-old primipara, had vaginal bleeding 
three weeks before her expected date of confinement and was delivered 
by classical cesarean section for ablatio placentae. Postoperatively, a 
lobar pneumonia developed which responded to sulfonamide therapy. 
She had a wound infection which Avas still draining aaFcu Ave first 
saAv her, six Aveeks post partum. At this time, there Avas an acute pelvic 
thrombophlebitis of tlmee days’ duration. The AA^hole left leg Avas 
swollen, blanched and extremely painful. Her temperarute Avas 102° 
P., and the pain Avas unrelieved by 1.4 gi’- doses of morphine. 

That evening a caudal anesthetic AAms started and continued for four 
hours. PolloAving this the pain AA'-as permanentlj^ z’elieA'^ed, the extremity 
became Avarm, and the SAvelling began to subside. 

The next day her temperature Avas 99.2° P., and there Avas .slight ankle 
edema. 

She left the hospital 48 hours folloAving the caudal treatment, symp- 
tomatically cured. 

Case 2. — ^Bfrs. H. J. S., developed an acute pehde thrombophlebitis 
of the left leg three Aveeks postoperatively folloAving a supraAmginal 
hysterectomy. 

She Avas readmitted to the hospital and a caudal anesthetic admin- 
istered. 

For 24 hours she had complete relief of pain, but the elevated tem- 
perature and swelling persisted. 

Forty-eight hours after the original caudal injection, another Avas 
given, folloAving AApich her symptoms and temperature completely 
subsided. 

This Avas the only ease in this series in Avhich a second treatment was 
necessary. 
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We would first like to describe what we moan by acute pelvic thrombo- 
phlebitis. This is that type of intravenous clottinp: which is associated 
with inflammation of the vein Avail (thrombophlebitis) and Ave Avill also 
only consider the most common clinical form, thrombophlebitis of 
the femoro-iliac vein, Avhich giAms us the typical picture of phlegmasia 
alba dolens. No attempt Avill be made to discuss the other types of 
intraA'enous thrombosis, AA’hich are equally important, such as partial or 
complete venous occlusion by an intraA’cnous clot, unassociated Avitli any 
inflammation of the vein AAmll (phlebotlirombosis), or of thromlm- 
phlebitis of a superficial vein or of suppurative thrombophlebitis, all 
of Avhich Ave believe require surgical treatment (ligation). 

There is little difficulty in recogniziiig pl)]cgma.sia alba dolens; llio 
patient is quite ill, has fe\'er, a marked amount of pain in the affected 
liml) and the extremity is sAvollen and Avliite. Ordinarily, Avith elevation 
of the affected limb, rest and external heat, Ave Avould expect persistence 
of fcA'er for several Aveeks and of edema for several months, AAuth a long 
period of partial disability. HoAA'eA-er, Avith the use of .syinpatlictie 
block by caudal anesthesia avc haA'e definitely reduced the time element 
in the allcAuation of these .symptoms to a matter of days. 

A concept of the underlying etiological factors and pathology in- 
volved A\ill giA'C a better undei-standing of the rationale of this form of 
neiwe block as a method of treatment for this condition. We Avill dis- 
cuss the causes of phlegmasia alba dolens first in general, and then 
specifically. 

In general, this is the mo.st common form of thrombophlebitis because 
there is greater circulatory retardation in the loAVcr extremities post- 
operatively or post partum, eompai-ed Avith the upper extremities. Thc.se 
patients Avill lie quietly in bed, seldom inoving their lower extremities. 
Also FoAvler's position causes circulatory retai'dation in the veins of 
the loAver extremities, Avhich is made Avorsc by flexing the knees. An- 
other factor in the movement of blood in the venous system is the nega- 
tive pressure in the thoj-ax. PostoperativelA- deep breathing is limited 
by the patient because it is painful, resulting in a decrease in the intra- 
Ihoracie negatiA'c pressure and .so faA-oi-ing eii-eulalo?y .stasis. Increased 
abdominal tension also causes circulatory stasis in the loAver extremities 
by direct pre.ssure, due to too tight bandaging, or to gas or fluid AA'itli- 
in the inte.stino a.ssoeiated Avilh ileus. The clot occurs more often in the 
left lower extremity than the right because the left common iliac A'cin is 
smaller than the right, it .joins the infei-ior vena cava at a more acute 
angl(‘ than does the right, and it is ci'osscd over by the iliac artery. 

Specifically there are certain facl(>rs Avhicli j)r(;rlisj)ose to the forma- 
tion of a clot, the first is an inflamed vein wall and the next itutsf im- 
portant facloj' Ls ti.ssue injury due to operative or accirlental iraiuna. or 
bv invasion of inflammation, or malignant disease, Tlic toxii; substances 
absorbed from this damaged tissu<t decreases the /dbumin content and 
increases the globulin content of tlie blood so that their ratio is dis- 
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turbecl. TJiis resnlbs in ciianges in the electrical cliarges of the formed 
blood, so tliat instead of normally repelling eacli other they liecome at- 
tracted to one anotlier and so form a center for clot development. This 
explains why the j^latelets and erythroc.ytes and leneoc^des show an 
increased agglutination tendency. 


Pathology of Thrombophlebitis 

It has been generally accepted that the edema in thrombophlebitis 
is due to increased venous pres.sure, produced by the blocking of the 
large vein draining the extremity by the clot. This is not true, because 
these patients can be relieved of their edema often within a week, long 
before the clot has disappeared. An understanding of the true 
pathology underlying “milk leg” will shoAv how logical the use of 
sympathetic block is in these eases. 

In thrombophlebitis there is set up in the thrombophlebitie segment 
impulses which are carried over the s.ympathetic nervous system pro- 
ducing spasm of the arterioles and venules. Normally, there is an inter- 
change of intravascular and perivascular fluids. Fluid leaves the 
vascular tree at the arteriole extremity of the capillary because of filtra- 
tion pressure. Fluid returns to the vascular system through the lym- 
phatics and by absorption into the blood stream at the venule end of the 
capillary — this fluid exchange is normally in balance. However, when 
we have a spasm of the arteriole, the blood flow through the capillary 
is diminished and a relative anoxia occurs, this anoxia increases the 
permeability of Ihe capillary endothelium and there is an abnormal 
exudation of fluid from the vascular system into the perivascular spaces. 
Once the fluid gets out, it has difficulty in getting back because the 
pump responsible for the movement of lymph, namely arteriolar pulsa- 
tion, is no longer present so that fluid getting into the lymphatic .system 
is not transported back to the blood vascular system. Also the increased 
pressure on the venule end of the capillary tends to prevent the nor- 
mal absorption of fluid from this site. 

Therefoi-e, if Ave can prevent or break the vasoeonstrietoi' impulses 
passing to the arterioles and venules from the sympathetic ganglion, the 
blood supply to the capillaries is re-estabbshed. The anoxia of the 
capillary Avail is relieved by the return of normal oxygen tension and 
the previously increased permeability of the capillary is prevented. The 
excessive exudation of fluid outside the capillary is stopped. Also the 
arteriolar pulsation Avhich is responsible for the movement of lymph is 
re-established so that the fluid can be removed from the extremity. By 
relieving the spasm on the venule, absorption •‘of the perivascular fluid 
into the capillary is favored and this is the reason AAhy patients Avith 
thrombophlebitis, in AAdiom the thrombus is still present, have relief of 
their edema folloAving lumbar sympathetic block. Tlie clot has been 
firmly attached to the vein Avail by the inflammatory process and there 
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is no danger of it breaking loose. With tlie return of the normal blood 
supply and vascular balance, the inflammation in the affected vein 
quickly subsides and the patient is clinically well. 

Treatment of Phlegmasia Alba Dolens 

Preventive or prophylactic treatment is of first importance. Patients 
should have their heart conditions corrected as well as possible before 
delivery or operation, since it is well l^no^vn that the incidence of 
thrombosis is much higher in these eases if uncoi’rectcd, iirobably due 
to circulatory retardation. Correction of varicosities by either com- 
pression bandages, or b}’’ ligation and injection before deliveiy or opera- 
tion is indicated. Foci of infection, obesity, blood dyscrasias (anemic 
and polycythemic patients have increased eloiiing tendencies) should 
all be treated beforehand. During the delivery or operation, we should 
try to be as atraumatic as po.ssible, since it is the damaged tissue which 
releases the toxic substances which cause increased clotting tendency. 

During the puerperium and postoperatively, nonnal water balance 
should be maintained. We should avoid postures favoring circulatory 
stasis of the lower e.xtremitics .such as Fowler’s position, especially 
when combined with flexion on the thighs on the trunk, and the knee on 
the thigh. The patient should actively contract the muscles of the 
lower extremities by forcefully flexing the feet against a resistance and 
the legs should be fle.xed repeatedlj^ We should also encourage respira- 
tory stimulation by having the patient take ten to fifteen deep breaths 
every hour, thus the negative pressure in the thorax is increased and 
this favors the return flow of blood to the heart. Increased abdominal 
tension should be prevented by avoiding tight comprc.ssion bandages 
on the abdomen and by preventing ileus. There is a great tendency 
after operation for the nurse to apply adhe.sive as snug a.s po.ssible to the 
surgically relaxed abdomen. Ileus can be avoided by observing the 
Ijcriod of functional inactivity of the bowel postoperatively, by restric- 
tion of what is taken by mouth during this period, the use of prostigniine 
and rectal tube, or, if neee.ssary, the Wangensteen suction api)aratus. 
Anticoagulants are of value but arc not witliout danger, and .should be 
used prophylactically only in patients with a history of previous in- 
travenous t hrombosis. 

Thrombophlebitis of tiie femoro-iiiac veins wljcn it does occur either 
))ecause the prot)]iylaclic measures were not used or in .spite of Ihcin, 
can be best treated conservatively by caudal blocking of the sym- 
patlictic.s and early mobilization <jf the <-.xtrcnnly. As soon as the swell- 
ing and fever have subsided, u.sually in a few’ days’ time, they are 
alFowed out of bed. They are instructed to wear eomj)re,ssion bandages 
aftenvards for a few weeks until the %*aseiiiar balajicct is eomjdf.'fely j-e- 

ftstablisbed. 
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Conclusions 

W e feel that using the caudal method there are several advantages 
over the regional sympathetic block of the first, second, third, and 
fourth lumbar sjmipathetie ganglia. 

Regional injection requires four punclurcs, caudal but one. We be- 
lieve that the continuous bathing of the sympathetic chain for several 
hours is preferable to the one-injection technique necessitated by the 
regional block method. 

In caudal nerve block we can tell v^ien the needle is correctly placed 
by the classical signs, i.e., sciatic pain, progressive regional anesthesia, 
sphincter relaxation and finallj’’ by vasodilatation of the extremities. 
The same cannot be said of sympathetic nerve block because one cannot 
be sure if all the ganglia have been correetlj^ injected. 

In acute thromboplilebitis, we give 30 c.c. (low caudal) every hour 
imtil four doses have been given. With this intermittent method of 
injection, if there is any tendency for the vasoconstrietion to re-establish 
itself after the effect of the drug Avears off, we can immediately release 
the impulse by the next injection. Following the last injection, the 
needle is removed. 

Finall}q Ave feel that this is another form of therapy to be used in 
the treatment of acute pelvic thrombophlebitis and that it offers certain 
advantages over regional sympathetic block. 
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VAGINAL ANTISEPSIS 

A Comparative Study of Bimerphen Solution''^ in 910 
Consecutive Deliveries 

Richard R. Gates, Philadelphia, Pa. 

(From the Sahnemann Medical College and Hospital) 

T he purpose of the present study is to compare Bimerphen solution 
with other antiseptics which have been used for vaginal instillation 
prior to delivery. 

There has been a great deal of controversy regarding the value and 
rationale of using predelivery antiseptic vaginal instillations, but the 
results from many studies’^"® definitely establish the value of this pro- 
cedure. Morbidity and mortality figures released from several centers 
prior to the use of vaginal instillation indicate that a figure between 
15 and 20 per cent morbidity is to be expected. Following the adop- 
tion of this procedure, the figures shoAv a marked reduction in mor- 
bidity and mortality. 

During the third trimester of pregnancy, there is an increase in 
vaginal secretions which is accepted as a normal physiologic reaction. 
These secretions are usually alkaline in character and in most instances 
show a pH well above 6.0. At this pH or above, abnormal bacterial 
inhabitants and pathogenic organisms (aerobic and anaerobic) are pro- 
vided with an environment conducive to their growth and propagation, 
thus presenting a potential source, at least, of post-partum infection. 

De.spite the arguments presented against the use of vaginal instilla- 
tions,^ the statistics from various clinics indicate that the procedure is 
of value, regardless of the anti.septic used. 

In 1926, Schwarz and Brown" initiated the routine use of mercuro- 
ehromc, iodine and glycerin, and in 1930, 1 per cent neutral aeriflavine 
in glycerin. Morbidity figures were reduced by one-half. 

Brown® in 1940, I’eported 13 deaths in 9,529 deliveries prior to vag- 
inal antisepsis, but after the advent of vaginal instillations, no deaths 
due to sepsis occurred in 12, 913 delivcrie.s. 

Mayes® reports that at the Brookljm !Mcthodist Hospital Avhere the 
mercurochrome technique liad been in use for five ycar.s, no deaths 
occurred from sepsis in 5,648 deliveries and the morbidity figure for 
the period was 2.3 per cent. 

Tritsch* in a comparative study using amphyl and 4 per cent aqueous 
mercurochrome reported equal efficiency in both preparations. The 
incidence of infection in spontaneous deliveries was 5.4 per cent and 

•Rimprnlw-n fnlutlon, .«ui>r'UcfJ Uy th“ Modic.il Dfvlrion, Shurp fc Votinif'. 

rlrnoldt'o Vfnni^ylvnnln. !» .'i .^oliition of hfxyl m-cr^'sol 1:1.000 ftful pli'-nyl m':rtninc 
ucctnio ih.OOO In nn arjufoii« propyUnc rU'co! Oapc. 
tArsocinte In Obstttrlca. 
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in operatiA'e deliveries 7.4 per cent; the incidence of infection in pri- 
miparns was 9.2 per cent (due to greater operative procedures) and 
4.6 per cent in multiparas. 

Ziegler and Austin® reported a total of 5,340 deliveries and were able 
to show a decrease in morbidity figures after the use of tincture of 
merthiolafe 3 :2,500 solution as vaginal instillation. In 1932, prior to 
the use of the solution, the morbidity Avas 15.21 per cent, while in 1937, 
folloAving the adoption of the procedure, the figure Avas 9.16 per cent 
(including 287 cases not receiA’ing the instillations). 

i\rayes.® reporting the use of 4 per cent aqueous mereurochrome solu- 
tion in 13,763 deliveries at the IMethodist Hospital, Brooklyn, shoAA's a 
reduction of morlndity from 14.8 per cent to 5.3 per cent. Two deaths 
from sepsis oeeurr-cd in 25,347 A-aginal deliveries Avhile none haA'^e oc- 
curred in the la.st 11.000 dcliverie.s. They have also used 1:1,000 solu- 
tion of zephiran on 837 cases Avith a morbidity rate of 8.7 per cent. 

Here at Hahnemann Hospital a prcA’ious series of 1,000 patients Avas 
studied in Avhich 'S. T. 37’ he.v.Adro.sorcinol solution Avas used. A mor- 
bidit}' figure of 7.0 per cent aa^s obtained. Four per cent mercuro- 
ehrome Avas also tried on 326 ca.scs shoAving a morbidity figure of 6.94 
per cent. Ten per cent mereurochrome, used as an exteimal spray to 
the genitalia only, produced morbidity figures of 10.28 per cent in 523 
patients. Our experience AA'ith the use of amph.yl, ^yith one routine 
A'aginal examination alloAved for each patient, shoAved morbidity figures 
of 12.02 per cent in 707 patients. No vaginal examinations Avere per- 
mitted Avhen the other antiseptics AA'ere used. 

As.suming that A-aginal antisepsis is rational and a definite aid in the 
reduction of morbidity, Ave feel that the requirements for a suitable 
agent .should meet the following: 

1. Safety to mother and child. 

2. Germicidal and bacteriostatic. 

3. Bapid in action. 

4. Easj’- to apply. 

5. Does not stain linens, etc. 

6. Readily aA-ailable. 

7. Economical. 

Bimerphen solution is a combination of hexyl m-cresol 1:1,000 and 
phenyl mercuric acetate 1 :1,000 in 75 per cent propylene glycol. The 
combination of the two compounds supplies marked bactericidal as 
well as great bacteriostatic acthdty. The solution is effective in the 
presence of serum or other body fluids. The pH of the solution is 3.6 
which provides additional unfavorable eiiAdronment for the groAvth of 
pathogenic bacteria. The germicidal activity of propylene glycol is 
AA-ell recognized. Bimerphen solution does not stain tissues or bed linens. 

The technique of administration Avas as follows: one-half ounce 
Bimerphen solution Avas instilled into the Amgina AAdth a sterile Asepto 
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syringe. The original instillation was given on admission to the floor 
and repeated in four hours if the patient was undelivered, and re- 
peated again in four hours if the patient Avas still undelivered. 

These 910 consecutive cases were di^dded on tlie basis of number of 
doses of bimerphen received prior to delivery. Morbidity’- figures are 
based on tAvo or more temperatures of 100.4 or more, occurring at any 
time ill the puerperium excluding the first twenty’-four hours after 
delh’ery. 

Table I, a .summary of pertinent data, reveals some rather interesting 
information. Although Ave Avere somcAvhat handicapped in carrying 
out this study due to the lack of help, rapid turnoA’^er in personnel, and 
loss of our obstetric resident for a period of time, A\m. Avere gratified 
at the re.sults obtained. 


Table I. Sujimara' of Data Collected ok Patiekts to AA’'iiom 1-2-.3 Dose.s of 
Bimerphek Solution AVep.e Admiklstered 


NO. AND percentage 

3 DOSES 

1 2 DOSES 

1 1 DOSE 

1 TOTAL 

OF PATIENTS IN 

NO. 

% 

NO. 

% 

NO. 

% 

NO. 

[ % 

EACH GROUP 

297 

32.6 

215 

23.6 

.398 

43.7 

910 

lUSliSiJl 

At term 

279 

94.0 

397 

91.6 

370 

93.0 

840 

92.9 

Premature 

18 

0.0 

38 

8.4 

28 

7.0 

04 

7,3 

Primiparas 

107 

50.2 

84 

39.1 

78 

39.0 

,329 

30.15 

Multiparas 

130 

43.8 

331 

00.9 

320 

80.4 

581 

03.85 

OperatiA’c incidence 

10 

5.3 

2 

0.9 

2 

0.5 

20 

2,19 

Perineal injuries 

178 

59.9 

113 

52.5 

149 

37.4 

440 

48.3 

(including cpisiotomy) 








0.70 

^torhidity (total) 

20 

0.7 

10 

7.44 

25 

0.28 

01 

Morbidity (jiclA’ic) | 

16 

5.38 

14 

6.51 

22 

5.53 

52 

6,71 

CAUSES OF JtORBIDITV 

1 



1 





A. Endometritis 

12 

00.0 

8 

50.0 

10 


30 

59.0 

B. Parametritis 

1 

5.0 

2 

12.5 

HI 


0 

9.8 

C. Infected perineum 

3 

15.0 

O 

18.75 

Hi 

8,0 

8 

1.3.1 

U. .Aledical, etc. 

4 

20.0 

3* 

18.75 

MB 

10.0 

11 

18.0 


•IncUulc.s exacerbation of Konorrheal salplnRitlK — 1 ca.so. 


The majority of the group receiving three instillations Avere pri- 
miparas (56.2 per cent). This fact Aims due to the longer labor usually 
making them ai-ailable for thi-ee doses. Those receiving hut one dose 
Avere deliA'cred Avithin the first four hours after adrni.ssion ; this group 
shoAvs a lieaA-A' percentage (80.4 per cent) of multiparas. 

The jicrineal injury group, AvHich includes episiotomie.s, first, second, 
and third degree laecralion.s, reA'caled an interesting finding. The 
group receiving three dosc.s of Bimerphen solution (32.6 per cent) 
shoAved a morbidity of 5.38 per cent Avhilc the group receiving but one 
dose (43.7 per cent) had a morbidity of 5.53 jier cent. The operative 
incidence of the first sroup Avas 5.3 per cent Avhile in group three, it 
Avas 0.5 per cent. These fitrures v/onld seem to point to the etfeetive- 
nes-s of Bimerphen when administered in at least three doses. In spite 
of the fact that the operative incidence Avas some ten times greater in 
the fir.st group and the percentage of perineal injuries Avas significantly 
creator, the morbidity ficure.s closely approximate each other— 5.53 
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find 5.38 per cent. It is wgH established that the greatei’ the operative 
incidence and perineal injuries, the higher the niorbidit3^ figures. 

There vere 440 cases of perineal injuries with a morbidity figure of 
6.8 per cent. The group ivithout perineal injiny (470) showed a mor- 
bidity figure of 4.68 per ceiit. This eomiiarison bears out our previous 
statement . 

Moi’hidiiy causes included endometriiis. parametritis and infected 
perineum. No significant difference in figures was evident in the three 
groups. ]\redieal, breast, and renal causes were excluded in compiling 
these figures. 


Table II. Comparison op TJe.sults IVitii Use or Various Antiseptics 



AMPIIVL 

10% 

MERCURO- 

ciirosie i 

EXT. SPRAY 

4% 

MERCURO- 

CIIROME 

s. T. 37 

SOLUTION 

BIJIERPHEN 

SOLUTION 

Number of c.nses 

707 

523 

326 

1000 

910 

At terra 

G84 

500 

303 

917 

846 

Premature 

23 

23 

23 

83 

64 

Primiparas 

2G4 

187 

134 

389 

329 

IMultipaias 

443 

336 

192 

611 

581 

Forceps 

14 

8 

11 

30 

17 

Versions 

4 

2 

1 

2 

3 

Perineal injuries 

256 

i 198 

144 

499 

440 

(including episiotomy) 



13.50 



Morbidity 

20.50 

22.30 

12.0 

6.70 

(total percentage) 






Morbidity 

12.02 

10.28 

6.94 

7.0 

5.71 

(pelvic percentage) 







Table II is a summary of our findings on the use of the various 
antiseptic solutions over a period of years. Amphjd (morbidity 12.02 
per cent) was administered in 707 cases ; however, one vaginal exami- 
nation was allowed in each case. The 10 per cent mereurochrome 
series (523 eases) showed a morbidity of 10.28 per cent, but the solu- 
tion was used as an external spraj'- onty. In a study o£ 326 cases, 4 
per cent aqueous mereurochrome was instilled, providing a decreased 
morbidity figure of 6.94 jier cent. In the series previous to the present 
one, we studied 1,000 consecutive cases using ‘ ‘ S. T. 37 ” hexylresorcinol 
solution with a morbidity figure of 7.0 per cent. The present study 
with the use of Bimerphen solution in 910 consecutive cases has, under 
present day difficulties, produced the excellent moi’bidity figure of 5.71 
per cent. 

Discussion 

The figure of 5.71 per cent morbidity with the use of Bimerphen 
solution compares favorably with results obtained from other studies. 
It would appear from our data that tlii’ee instillations of the solution 
prove most effective, but even when only one instillation was admin- 
istered, the morbidity figures are significantly loiver than when no 
antiseptic was used. Majms,'' in a survey of 848 diplomates of the 
American Board of Obstetrics and Gynecology and a study of 236,295 
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hospital deliveries follomng the use of vaginal instillations, reports 
that 60,9 per cent of these individuals used some tj'pe of vaginal anti- 
septic prior to and during labor. From the survey, it was determined 
that 24 different antiseptic solutions were utilized in a total of 224,575 
deliveries. It would appear that the choice of antiseptic is not so 
important as the fact that the procedure of vaginal instillations should 
be instituted. Morbiditj'- figures from the many studies indicate a defi- 
nite reduction following the use of antiseptic vaginal instillations. 

One of the most practical features of Bimerphen solution, at the 
present time especially, is the nonstaining qualities of the material. 
We feel that this solution meets the requirements set up for an ade- 
quate Amginal antiseptic. 

Conclusions 

1. The routine use of vaginal instillations prior to delivery is a valu- 
able procedure. 

2. Bimerphen solution has been found to be at least as effective a,s 
other antiseptic solutions. 

3. Bimerphen solution is safe for mother and child, is rapid in action, 
easy to apply, and is nonstaining. 
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VITAMIN AND ENDOCRINE THERAPY IN NAUSEA AND 
VOMITING OF PREGNANCY 

B. F. Hart, M.D., Winter Park, Fla., W. T. McConnell, M.D., 
Louisville, Ky., and Alice N. Pickett, M.D., Louisville, Ky. 

T his study is based on 100 eases of nausea in early pregnancy. All 
vomited one or more times each day. 

Forty-three received pyridoxine hydrochloride (Bg) alone. The first 
patients treated received 50 mg. intravenously at a dose which was 


given as often as the 

nausea recurred. 

In some of them 50 mg., gaA^e 

partial or no relief. 

Thej'" 

Avere giAmn 

100 mg., Avith better results. 

The results Avith the use of B 

0 alone Avere 





Completely 

Partiallj^' 




Relieved 

Relieved 

Failure 

PrimigraAudas 


17 

6 

2 

MultigraAudas 


6 

7 

5 

Total 


23 

13 

7 


A very interesting feature was the dispai'ity in results between the 
primigravidas and multigravidas. 

The patient was counted completely relieved only if no nausea re- 
mained. If she experienced some relief but had residual nausea ; the 
result was counted as partial. If the patient felt that she was not 
benefited or was undecided, the result was counted a failure. If re- 
lieved from the nausea but it later recurred between injections, this 
Avas counted successfully treated. 

Sixty-six patients recei^md B^ and B^ in combined doses. The initial 
doses Avere 50 mg, of each, but this was increased to 100 mg. of each, 
after the smaller dose had given indifferent results in some cases. 



Complete 

Relief 

Partial 

Relief 

Failure 

Primigravidas 

31 

6 

2 

Multigravidas 

15 

5 

7 

Total 

46 

11 

9 


Of the patients Avho received and in combination, nine had pre- 
viously receiAmd Bg alone AAdth little benefit. 

In these nine patients, four Avei’e relieAmd by the administration of 
combined vitamins. 

The five aa'Iio failed to be relieved by combined vitamins Avere given 
adrenal cortex extract in daily doses of 2 c.e. subcutaneously. Three 
of these patients said that they felt decidedly better on this treatment 
and Avere able to retain food. 
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Since we failed in some of our early cases with 50 mg. doses of the 
vitamins, Ave adopted the procedure of gnung both components in 100 
mg. doses to patients who had marked nausea. There was often a lag 
period of 24 to 48 hours after the injection before the patient received 
maximum benefit. 

To conseiwe drugs, Ave gave most patients injections only as dictated 
])y the return of nausea. 

Six patients Avere gh^en Bq in doses of 25 mg. a day orally for one 
to tAvo Aveeks. Only tAvo felt that they Avere definitely benefited, hoAv- 
ever, and tAvo patients of this group Avere not relieved by intravenous 
administration. 

Our results Avith the combined Autamins Avere eA’^en better compara- 
tively than shoAvn in the statistics because Ave adopted the practice of 
giving severe eases tlie combination Avithout preliminary treatment 
Avith Bg. The most spectacular results AA^ere in those patients A\dio had 
been vomiting for some time, and probably had developed a definite 
thiamin deficiency. 

Six of the 100 AA^ere classed as having pernicious nausea and vomiting 
of pregnancy. Three AA’cre multigraAodas and three AA'ere primigravidas. 
The primigravidas and one of tlie multigravidas Avere completely re- 
lieved. Tavo of the multigravidas AA'ere not benefited by vitamins. 

At present AA^e have no adequate explanation for the difference in the 
results in multigravidas and primigravidas. As shoAvn experimentally, 
rats that are depriA^ed of pyridoxine die in fits and dogs develop anemia. 
Its role in human physiology has not been definitely proved, ImAA'cver, 
the animal experimentation point to it as linked Avith fat metabolism. 

It has been established that thiamin is necessary in certain phases 
of carbohydrate metabolism. It is easily exhausted in vomiting. For 
this reason, the results in those iieoplc aa'Iio have vomited for a con- 
siderable period are often dramatic. Its exhaustion also leads to the 
poljmcuritis of pregnancy. 

The adrenal extract had the folIoAA-ing rationale for its use: (1) It is 
essential in metabolism of all classes of foods; (2) in the laboratory, 
it has been shoAvn to increase the activity of thiamin. If the adrenals 
arc not secreting properly, limn e.sscntial links in the metabolic enzyme 
chain fail. 

The number of patients treated Avith this preparation Avas too small 
to permit conclusions. 

Summary 


Forty-throe patients receiA'cd pyridoxine hydrochloride (B,,) in doses 
of 50 to 100 mg. intraA'cnously. Of this grouj) tAventy-tive Avere pri- 
migravidas and eighteen Avere inultigraA'idas. Eighteen, or rouglily 
three-fourths of the ])rimigravidas AA’ere completely relieved, while only 


six. or one-tliird of the mult igraA'idas were rcliev(‘d. 


Of the .scA'cm com- 


plete failures, five Averc multigravidas. 

Thirteen of the group had partial relief of which .six 
gravidas and seven were multigravidas. 


Avei'f- i>ri!ni- 
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A total of sixty-six patients received combined doses of thiamin hy- 
drochloride and pju-idoxine hydrochloride in doses ranging from 50 mg. 
to 100 mg. of each. Of this group, nine had previously received pyri- 
doxine alone with partial or no relief at all. In this group there were 
t'wenty-seven mlIltigra^^das and thirty-nine primigravidas. 

Thirty-one of the primigravidas were completely relieved ; there were 
two complete failures, while six others had varying degrees but defi- 
nite relief. 

Fifteen multigravidas were completely relieved and seven Avere not 
benefited, Avhile five reported partial relief. 

Five patients ivho Avere not benefited by vitamins Avere gh'^en adrenal 
cortex extract. The usual dose Avas 2 c.e. giA^en' subcutaneously at daily 
interAmls. Three felt better and Avere able to retain food. 


Conclusions 

Thiamin hydrochloride and pyridoxine hydrochloride combined in 
doses of 100 mg. each, Avere superior to pyridoxine alone, or to doses 
of 50 mg. each of the tAim combined. 

The medication Avas usually given intravenously. If the patient Avas 
not benefited by the first injection further treatment aa^s usually futile. 

The results in primigraAudas Avere much better than in multigravidas 
regardless Avhether pyi'idoxine hydrochloride Avas given alone, or in 
combination Avith thiamin hydrochloride, for this Ave have no adequate 
explanation at present. 

Five patients in AAdiom the vitamin treatment failed Avere given an 
aA^erage daily dose of 2 c.e. of adrenal cortex extract for a fcAv days. 
Three Avere able to maintain food Avhen giA’-en this medication. 
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FURTHER STUDIES ON INTRAUTERINE 
SULFANILAMIDE PACKS 


Willis E. Brown, M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecolopy, University of 
Nchrasica College of Medicine) 

P REVIOUSLY this clinic has reported tlie fii-st Avork Avitli intra- 
uterine sulfanilamide packs.^ The principles of intrauterine tam- 
ponade and the literature on the subject were reviewed in tliat paper. 
In summary, tliat report demonstrated tlie superiorit}' of .sulfa gauze 
over plain and iodoform gauze packing on three counts: reduced 
uterine bacterial contamination, lower morbidity rates, and improved 
genital hygiene. 

Our studies ivere continued in order to ascertain the most satisfac- 
tory form of intrauterine pack for this purpose and to set up .standards 
for commercial preparation. 

Several factors required further consideration: (a) The length and 
size of the gauze, (b) the concentration of the sulfanilamide; (c) the 
physical state of tlie gauze, i.e., diy or moist; and (d) the method of 
preparation for preservation and dispensing. This I'cport deals with a 
consideration of these factors. 


Size of Gauze . — As would be expected in a .study of this sort, the num- 
ber of eases of atonic uteri available for packing was small. By the 
use of ether, and delaying the post-partum oxytocic, we were able to 
simulate this pathologic .state. The gauze from which the pack was 
prepared was 5 yards long and 36 inches wide, folded into a 2t4'inch 
pack and saturated with sulfanilamide. The uterus was jiacked by the 
Iireviously de.seribed technique. The amount of gauze remaining wa.s 
measured to detennine the amount of packing rcfjuired. In the 32 
uteri packed in this study, the maximum length of tlie 16-fold 2t4-inch 
gauze was slightly over 4 yards and the .average was about 3 yards 
(Table I). Because tiic.se were not truly atonic uteri, it .seems desirable 
to recommend a 6-yard pack to peianitui good margin of safety. 

The Concentration of Hat f unit amide. — I’he concenli'.ations of sulfa 
would seem to be fixed by its solubility; liowever. by varying the })repa- 
ration procedure, a .supersaturated gauze can be made. A 10 per cent 
impregnation made available to us, yielded apjjroximafely 0,7 Om. per 
yard. Thus, if one u.scd only the average 3 yards of jiaeking, tlic (juan- 
tity of sulfa iJi contact with the uterine wall would be small. When 
the concentration was raised to 20 per cent (1.6 Gm./yd.), the gauze 
became fpiite stiff and wa.s somewhat diflicult to Ijandle. 

Tin- packs v.-ere left in the uteri for 2-1 houi-s and a bloof] sarnfde 
wa.s taken at Use time <0' r<-moval. Bacteriologic studies of the previous 
report* demonstrated tlie baeteriostatie action of the sulfanilamide: 
con.scfim-ntlv thes*' studies were not rejieated. Table 1 records the 
blood levels with tb<' different typ.-. of gauze studied, 'fbe consi.‘-1/-n!ly 
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hislver level of blood eoiieentralion in the 20 per cent pack is not related 
to the IcJisIh of pack used: this indicates the advantau’e of tlie higher 
gauze saturation. 

Ghjeevin PaeJes . — In order to avoid the stiffness of the 20 per 
cent^ dry pack, studies verc ]'un Avilh moist packs — using glycerin to 
retain moisture and increase sulfanilamide saturation. This permitted 
us to use the 20 ])er cent pack with 1.5 Gm. sulfa per yard. This 
jirejiaration Avas very much easier to handle and greatly facilitated 
])acking the uterine cavity. 

As noted in Table I, the 20 ])er cent moist packs gave a slightly 
higher average blood level than the diw; we are not sure whether this 
Avas due simply to a higher concentration of sulfa, to the suspended state 
of the sulfa in the glycerin, or Avhether the greater ease of handling 
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permitted a more adequate packing of the uterus. The latter AAmuld 
seem to be true, for a slightly longer pack Avas used in the moist group 
than in the dry group. 

We Avondered regarding the effect of the moisture on the hemostatic 
action of the pack. No case of true atonic uteri Avith post-partum hem- 
orrhage Avas encountered in this gi’oup, lioAvever, the moderate bleed- 
ing of the etherized nonstimulatcd (oxytocic) uterus Avas very ade- 
quately controlled; no difference could be noted in this regal’d in the 
tAVo types of packs used. 

Preservation . — In our earlier AA'ork, Ave prepared the packs as in- 
dicated and Avrapped tliem in cloth for sterilization. This was not a 
permanent preparation, so Ave attempted to have available in the de- 
livery room, dry sterile packs and sterile containers of sulfanilamide 
poAvder, thus permitting us to prepare the pack fresh as required. With 
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a frequently changing nursing and intern staff, much time was lost, 
wliicli, in patients with liemorrhage might prove to be critical. 

The experimental packs of this stiuty were supplied to us in small 
glass jars vath sealed and clamped tops. This preparation permitted 
the pack to remain moist for periods up to eight months after fabrica- 
tion. The pack remained pliable and the sulfa was not precipitated 
out. On checloip, the 20 per cent gauze still contained approximately 
1 .5 Om. per yard. 

Summary 

In both the present and previous study the morbidity, in terras of 
temperature elevation over 100 . 4 ° F. was surprising!}^ low. Pear of 
infection has frequently been responsible for undue delay in packing 
a bleeding, atonic uterus. With the great reduction in morbidity and 
infection resulting from the addition of sulfanilamide to the pack, 
its early use in the control of hemorrhage is to be recommended. 

This study is a continuation of work on sulfanilamide impregnated 
gauze for uterine packs and reports on the physical features of such 
pacics. 

From these studies we believe a glycerin 20 per cent sulfanilamide 
gauze made up as a 2V2-iBch (16-fold) by 5-yard roll, prepared in a 
sealed glass container is the most satisfactory pack for intrauterine 
tamponade for use in the average ho.spital delivery room. 

The experimental packs used in this .study n-ore prepared by the Johnson & 
Johnson Research Foundation, New Brunswick, N. ,T. 
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ECLAMPSIA WITHOUT CONVULSIONS, HYPERTENSION 

OR COMA 

Ralph A. Reis, I\r.D., and Eli A. Bernick, M.D., Chicago, III. 
(From the Dcparlmcni of Ohstctrics and Gynecology, Michael Feese Eospital) 

E CLAj\rPSIA williout convulsions is rave. Slemons- reported _9__ 
^eases. tlie last two in 1907. Colliere''’ reviewed the literature np to 
1927 and found 3S cases. The last discussion of this condition apiieared 
in 1933 hy Arlhnr G. ICing^ who reported the forty-fourth case. How- 
ever, Dieelviuann^ mentions another ease in his book Toxemias of Preg- 
nancy. Other cases have nndo^ibtedlj’' been undiagnosed because of lack 
of necropsy evidence or have not been recorded in the literature. 

Eclampsia without convulsions, or coma, is extremely rare. Wegner 
and Dieelnnann reported the eiglith such case in 1932. The diagnosis 
was made at autopsy which revealed the presence in the liver of pei’i- 
portal hemorrhages, anemic infarcts or thrombosis of tlie portal vein. 

Cruiehshank, Hevutt and Couper reported that IS per cent of their 
eclamptic patients had blood pressures less tlian 141 mm. of Hg. while 
22 per cent were over 200 mm. Hg, the mean being 16S mm. Hg. Hern- 
son found that 95 per cent of his eclamptic patients had a systolic 
pressure over 136 mm. Hg. 

Eight5’'-hve per cent of eclamptic patients reveal edema of legs and 
almost 100 per cent have either latent or demonstrable edema. 

The following is a report of eclampsia without conAuilsion, hjTierten- 
sion, edema or coma. 

j\Irs. L. G., a primigravida, aged 29 years, and at term November 22, 
1943, presented herself for examination June 10, 1943. Her past his- 
tory was irrelevant; blood pre.ssure was 110/80, uterus size of 14 weeks’ 
gestation; urine negative, weight 105 pounds. 

The essential data of subsequent ofifice visits are as follows : 

UTDRUS BLOOD PRESSURE URIXE WEIGHT 

7/8/43 18 weeks 112/80 negative lOTVt 

S/5/43 22 weeks 130/86 negative 108% 

9/2/43 2G weeks 136/84 negative 111% 

On 9/16/43 her blood pressure Avas 145/90, uterus 28 Aveeks in size, 
Aveight 111V2- Patient remarked she aa^s emotionally disturbed due to 
her husband’s eventual entrance into the Aiany. She Avas told to remain 
at bed rest and return in one Aveek. On 9/23/43 she Avas feeling Avell 
again, her blood pressure being 140/88, and her AA^eight 11214- The 
uterus seemed smaller (size of 26 AA’^eeks), but the fetal heart sounds 
Avere good. She Avas placed on a Ioav protein, salt-free diet, and bed 
rest. One week later, 9/29/43, the uterus Avas the size of 26 Aveeks, blood 
pressure aa^s 130/80, and tlie urine contained one-plus albumin. She 
was seen again on 10/13/43 Aidth no subjective complaints. The uterus 
Avas noAV the size of 24 A\-eeks’ gestation, fetal heart sounds good, blood 
pressure 150/88, urine +-i- albumin, and her AAmight AA^as 1141/2 pounds. 
Patient Avas told to continue diet and bed rest and report in one AA^eek. 

‘Presented at a meeting: of the Chicago Gynecological Society, December 17. 1943. 
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Four days later, on 10/17/43, at 12:30 p.m., the patient plioned and 
complained of mild epigastric distress. She was told to remain at bed 
rest and apply heat over the epigastrium. At 2:30 p.ji. patient again 
phoned stating that the pain was more severe and associated with mild 
nausea. Paregoric was then prescribed. At 4 :00 p.m. she again phoned 
and stated that pain was now very shaip and radiated to hack and right 
shoulder and was associated with nausea and vomiting. She was seen 
at 4:30 by one of us, and found to be doubled up with pain, sharp in 
character, radiating to the back and right shoulder. She had emesis at 
this time and the vomitus contained bile. There was slight rigidity 
over the i-ight upper quadrant a.s.sociated with marked tenderne.ss to 
pressure over the gall bladder ai-ea. Her pulse was SO, blood pressure 
was 128/86, no edema present and she was fully alert. A diagnosis 
of biliary colic was made and morphine sulfate gr. was admin- 
istered. By 5:15, she was more comfoi’tifble. At 7 :15, an urgent phone 
call was received stating that she had fainted and did not respond. The 
breathing was deep and stertorous. At 7 :40 when one of us ari-ived 
at the home, death had just occurred. On questioning the attendants, 
it was learned that .she .suddenly did not respond to questioning, hut 
no convulsions were noted at any time. An autopsy was performed 
on 10/18/43 b}’ Dr. Otto Saphir, pathologist of Michael Peese Hosjhlal, 
revealing the following essential findings : 

'‘The liver is enlarged and pre.sents a motllcd appearance, the 
mottling being caused by large areas of hemoi’rhage which vary in size 
from one or two millimeters to a few centimelei'S in diameter, lilany of 
the latter are fused by confluence. This is particularly marked in the 
region of the diaphragmatic surface of tlic rigid, lobe. On section, 
similar areas are found on the cut .surface. The interliver tissue shows 
di.stended central zones. Within the region of the hemorrhages the 
liver tissue is not recognizable, but appears to be necrotic. The gall 
bladder contains a small amount of thin liquid bile. The bile passages 
are patent. Neither the branches of the hepatic veins, which are care- 
fully di.ssected, nor the branches of the portal vein .show any notewortliy 
change. 

The kidneys are of a greenish, grayish, In-own color. Tlie ca])sule 
•scrapas away with ease, leaving a .smootli .sni-faco. On section, tlic 
architecture of the cortex is somewliat obscured, but otherwise no 
changes are noted. 

The vagina and cervix a])i)car normal. 7’he ut(!riis corresi)onds to 
about .‘jcvcn months of pregnancy. YfJieji the uterus was oj)cned. it was 
found that the fetal sac was devoid of any fluid. Tlic ])laccnla was 
firmly attached to the uterus and the membranes were also attadu-d to 
the mucosa of tlie uterus. The fetus measures 35 cm. in length. No 
cliangcs in the organs examined were noted, externally and internally. 


M xcr(tscf) pic Fin <U n ffs . — 

Liver: There arc large areas of hemorrhages which are invad'd by 
many ])olymor])honuclcar b‘Ucocyi(‘.s. 'I’licrc is a considcralilc ncfiosis 
seen in thc.se regions. These areas are situatc'i ]u'cdominanll.v in ihr- 
r(‘gions of tlic periportal spaces while often the central zones ‘■how no 
changes with th<- exception of a mod<Tat'‘ cloudy .swelling of the lining 
cells. Often a .small bile duet is jnjt'-d I'nietieally '-oinplet'''!. sur- 
rouu'led by an area of nccirtsis, with red blood eoiqoisele.s and a n-w 
polvinorphonuelcar leueoeyes. Though bloo'l vc-s.-Is cannot be deh- 
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Pig, 1. Eclamptic liver; Note the enlargrement clue to the presence of subcapsular 

liemorrliages, mo.«t pronounced along- entire diaphragmatic surface. 




REIS AND BERKICK : ECLAMPSIA WITHOUT COXVULSIOKS 


259 


nilely identified in the necrotic regions, it seems that some of the larger 
veins are involved. Tliey show evidence of necrosis in at least some por- 
tions of their walls. 

The outstanding change.'; in the kidiiej* are a rather severe cloudy 
swelling involving the lining cells of the convoluted tnbules, and also 
a number of lining cells of connecting tubules. The lumina of the latter 
contain much of a reddish, granular material. The glomeruli show 
no changes with hemal oxylin-eosin stain. However, a MaeGregor 
preparation reveals th.il the basal membranes are distinctly thicker 
than normal and sometimes appear smudgy. A number of arterioles 
show no changes. An occasional small blood vessel — ^it cannot be de- 
cided whether this is a vein or not — shows necrotic walls. Here and 
there the Goormaghtigh (justoglomerular) apparatus is recognized but 
no changes are elicited. 

The uteius sliows typical changes of pregnancy. The placenta shows 
several large infarcts, the villi ])erhaps slightly smaller than normal, 
but all of tliem sliow open blood vessels. 

Pathological Diagnosis . — 

1. Eclamptic liver 

Cloudy swelling of the inyocardium and kidneys 
Petechial hemorrhages in the endocardium 
Pregnant uterus with about 7-month-old fetus 
Absence of amniotic fluid 
Edema of lungs. 

In conclusion, the case is both raie and interesting because of the 
following ; 

1. It demonstrates eclampsia without convulsions, and questionable 
coma. 

2. A normal blood pressure was associated "with the eclampsia while 
prior to the episode there was a slight to moderate hypertension. 

3. The absence of visual and latent edema in the presence of eelamp- 

sia . ■ n -u 

4:. The possible relationship between absence of amniotic fluid to the 

above toxemia. j, i - j 

0 . Acute involvement of liver Avith little or no involvement of kid- 
neys and other organs. 
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EEPOET OF 67 CONSECUTIVE POST-PARTUM STERILIZATIONS 


Bernard Diajiond, M.D., Louisville, Ky. 

(From 1he Department of Oistetrics and Gynecology, University of Louisville 

School of Medicine) 


S INCE 1940, sixty-seven post-partum sterilizations have been done at 
the Louisville General Hospital. The IMadlcner technique vdth some 
minor modifications has been emploj^ed. Not included in this series arc 
twenty-four Madlener sterilizations done at tlie time of cesarean section. 
Sixty-three cases were sterilized within twenty-four hours, two cases 
after twenty-nine hours, one case thirty-one hours after dcliveiy, and 
nne was done on the tenth post-partum day. 

In this series we have fifty-three cases that were delivered .spon- 
taneousljq two that were delivered spontaneously with an episiotomy, 
three delivered by low forceps, three delivered by episiotomy and low 
forceps, five liy breech extraction, and one by podalie version. There 
were four sets of twins. 

In this paper we are reporting the use of local anesthesia, a transverse 
incision, the crushing of the Fallopian tubes close to the cornu of the 
uterus, and a silk-suture closure of the abdominal wall. We arc also 
presenting additional evidence that post-partum sterilizations do not 
cause an increase in puerperal morbidity if done within twenty-four 
hours after delivery. 


Technique 

The present policy of the department does not allow a .sterilization 
to be performed if the patient is more than twenty-four houis post 
part uni. 

We are employing local anc.sthe.sia using 150 to 200 c.c. of 0,5 per cent 
novocain with 0.2 e.e, of adrenalin per 100 c.c. of novocain. Two hours 
before operation, the patient is given three ginins of nembutal, and 
morphine and scopolamine are given twenty minutes preopcratively. 
Adair and Brown’ report the use of local anesthe.sia, and we have also 
found this method adequate and comfortable for the jiationt. 

I'lxeept for a few modifications, we use the same technique as iol- 
lowcd by Adair and Brown.’ Instead of a loniritudinal incision, we 
have been using a 2 to 214 inch transver.se incision of the .skin and 
anterior sheath of the rectus. The muscle itself is retracted and very 
often the diastasis recti affoi'ds ea.sy retraction. The posterior sheath 
and ])critoneum are im-ised Iransvei'sely in turn. The incision is made 
over the fundus of the utej'us. We believe tliat thi.s facilitates seizure of 
the I'allopian tubes with a Babcock clamp. After we identify the take 
by tracing it to its fimbriated end, it is «'rushed in two })lae(!s by a .sim.de 
ai>p!ication of a Kelly clamp. One of these (‘rushed areas is .'dways two 
cenli!neter.s from the conm of the uterus. We crush tin* luhes_e1o.se to 
Ihi? eorrui in onh‘r to pifc/cnt conerption through accessory ostia, l or 
tlu: double Hvatioii we me heavy braided silk. In all our recent ca'-cs. 
.silk hn.s been U'cd to close the .abdominal wall. 
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In this series there were iIiirt.y-foitr transverse incisions, most of 
which were done in llie last two years. A silk closure was used on thirty- 
nine eases. None of our wounds have been infected. 

Indications 

The decision for sterilization of all but the mental eases rests with 
the department of obstetrics and gjiiecology. All mental cases have to 
be passed by the department of ps^mhiatiy. The following chart shows 
the indications for sterilization in this series : 


Toxemia 

'All typos of recurrent toxemia 22 

Heart Disease 

H3'pertensive cardiovascular 8 

Eheumatic 2 

Mental Disease 

Feeble-minded S 

Schizophrenia 2 

Manic depressive 2 

Orthopedic 

Anlcj’losis of left hip and knee 1 , 

Midthigh amputation 1 

Lnng Disease 

hloderately advanced tuberculosis 1 

Far advanced tuberculosis 1 

Tuberculous effusion 1 

MetaloUc Disease 

Diabetes 2 

Varicosities 

Varicose veins of legs and vulva 2 

Venal Disease 

Bilateral hydronephrosis 1 

Recurrent pyelitis 1 

Nephrosis 1 

Miscellaneous 

Phlegmasia alba dolens 1 

G.N.S. (syphilis) 1 

Pelvic disproportion vdth previous section 1 

Multiparity 8 

Total 67 


Post-partum Interval 

Of the sixty-three cases done within twenty-four hours, the longest 
interval was twenty-two hours and the shortest interval was one hour. 
Sixteen cases were done in five hours or less. Twenty cases were steril- 
ized between five and twelve hours. Twenty-six patients ivere sterilized 
between twelve and twenty-four hours. Two cases were sterilized 
after twenty-nine hours, and one case was done after thirty-one hours. 
One case was sterilized on the tenth post-partum day. The average 
interval for sixty-three cases done within twenty-four hours ivas 11.4 
hours. For aU cases exclusive of the ease done on the tenth daj^ tlie 
average interval was 12.3 hours. 

Morbidity 

Our percentage morbidity was 2.9 iier cent or two cases. This com- 
pares with the morbidity reports of Adair and Brown,^ Hewitt and 
Whitley,^ Birch," and Lock, Ponnan and Webster.® There were no 
mortalities. Herewith is a review of the two morbid eases. 



262 


AMERICAX JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Case 1.— (7802.) Gravida XV, para xiv. The post-partiim interval 
•was tivelve hours folloving a spontaneous delivery of twins. At the time 
of operation the .surgeon discovered many adhesions between the 
omentum and peritoneum. In order to reach the tubes, he found it 
necessary to incise an avascular portion of the omentum. He later 
repaired the omentum vdth chromic catgut. The abdomen was closed 
with catgut. This patient was classified as morbid for she had a tem- 
perature of 100.4° P. on her seventh postoperative day, and 100.6° F. 
on her eighth postoperative day. No cause for the fever was ascer- 
tained. 

Case 2. — (70751.) Gravida i, para 0. This patient was delivered 
spontaneously following an episiotomy. The po.st-partum interval was 
ten hours. Her prenatal record showed tJial she was treated for a mild 
pyelitis during her twentieth week of pregnanej*. This patient ar- 
rived in the operating room with a temperature of 100.4° P. After the 
abdomen was opened a full bladdci- was found, and the operator decided 
that the patient had to be catheterized before he could resume the proce- 
dure. On the third day, the patient had a temperature of 101° P., and 
complained of her episiotom 3 ^ hurting. On the fourth da\' the tem- 
perature was 101.2° P., ])ut a catheterized urine specimen .showed no 
findings consistent with a urinary tract infection. Slie had no sub- 
.iective .svanptoms of pj'clitis. At no time was her episiotomj' broken 
doum or infected. The patient was started on sulfathiazolc on her fifth 
day and was completely afebrile on her eleventh. 


Postoperative Stay 

The average postoperative staj' was 10.2 daj^s for sixtj^-five cases. 
One patient staj^ed on for treatment of her diabetes, and another was re- 
tained b}' the department of p.s.rchia1iy. Foi-tj'-two eases left the 
hospital on their tenth da.v or less. Up until last year most patients 
sta.ved 10 to 12 da.vs. Now they are discharged on their ninth or tenth 
po.st operative day. 

Summary 

Sixty-seven consecutive cases of post-partum sterilizations have been 
reviewed. AVith some mi?ior ehange.s, the lladlener technique as re- 
ported In* Adair and Brown’ has been used. The usage of local anes- 
the.sia, a transver.se incision and crushing of the lube two ccntimetcr.s 
from the cornu uteri is I'ecommended. AYe believe that this is a safe 
proceduro if done within twent.y-four liours after delivery. Notwith- 
standing the fact we have 7-eportcd fourteen cases that have had some 
obstetric intervention, we believe that thei’e will be little ri.sk with cases 
that deliver sjjontaneoiisly. TJie operative procedure does not prolon'J 
the hospital sta.v bc.vond the regular i)ost-part7im stay, nor is tliere 
any increase in the puerperal mori)idity. 


}. 
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BRENNEE TUMOR OF THE OVARY ASSOCIATED WITH 
SARCOMATOUS CHANGE IN PIBROMYOMATA UTERI 

Bruce R. Austin, M.D., B.Sc., Waynesburg, Pa., and 
George W. Rajisey, M.D., Washington, Pa. 

(From the. Green County Memorial Mospital) 

T he perplexing problem that is involved in the classification of 
ovarian tumors is almost overwhelming when one glances at the 
outline that was offered some 15 years ago. Now, thanks to the con- 
tinued studj’' by pathologists and constant reporting of cases in the 
literatiu’e by clinicians, a clearer understanding is gradually evolving. 
It is with this in mind that we present this case report, hoping it may 
in some way contribute further evidence. 

In 1907, Brenner^ first described the type of tumor we are presenting 
but called it oophoroma folliculare. He made no differentiation from 
the granulosa cell growths and it Avas not until 1932 -that Robert Meyer® 
sharply distinguished betAveen the tAvo. Since then Amrious authors, 
NoAmk, Yon Szathmary and Varangot, haA’^e reported groups of cases 
and rcAueAved the literature. The total number of eases noAv ap- 
proaches 130. 

The case we offer is quite typical both clinically and pathologically 
and is unusual only in that it is associated Avith a fibromyoma of the 
uterus AAdiich shoAved sarcomatous degeneration. The symptoms Avhich 
eA’’entually droA’^e the patient to her phj'-sician were excited by the tumor 
making contact Avith the cecum and the bleeding caused by the fibro- 
myoma. Hoav long the Brenner tumor had existed, or hoAv long it 
Avould have persisted had some adjacent structure not become invoh’-ed, 
cannot be ansAvered. 

Case Report 

Mrs. W. A. R., 51 years old, was first seen on December 7, 1942, at 
AAdiich time she complained of the following: (1) R.L.Q. pain and ten- 
derness, AAdiich at times Avas excruciating but did not cause nausea or 
vomiting — four Aveeks’ duration. (2) Loss of ten pounds in Aveight. 
(3) A daily temperature eleAmtion betAveen 99 and 100 degrees F. of 
two weeks’ duration. (4) Vaginal bleeding requiring one or tAvo pads 
dailj^ of seA'-en months’ duration. 

Her menses first began at the age of 12. AA^ere regular every 28 days, 
lasted 4 to 5 days and Avere always associated Avith pain on the first 
day. In 1940, her periods became irregular and the amount of bleeding 
Avas variable. Hot fiashes Avere intense. Periods ceased in November, 
1941, and she had no discharge or flow until April, 1942, AA^hen the 
present illness began. 

Her only pregnancy occurred at the age of 25, and terminated in a 
2y2 months’ complete abortion. She gaA^e a history of haifing been 
treated for arthritis in the left hand in 1931. Had pneumonia in 1936 
and afterAvard, received treatment for hypertension and bradycardia. 

Physical examination revealed a AA'^hite, short, obese, pale female. 

T. 99.6° P., P. 90, B.P. 140/90. Lungs AA'^ere clear. Heart tones AA'ere of 
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good quality and rate was regular. The abdomen was thick walled 
and tender in the entire lower portion but particularly on the right 
side where a mass was questionably outlined. The vaginal outlet was 
marital and cervix normal. The uterus was tender, irregular and en- 
larged upward and laterally toward the cecum. Bimanual examination 
was not entirely satisfactory because of the obesity and tenderness. A 
probe showed the uterine canal to be Si/o inches in length and some- 
what irregular. This maneuver caused an increase in the bleeding. 

Provisional Diagnosis . — Large fibromyoma of the uterus with degen- 
eration and possible early carcinoma of the fundus. 

The patient was referred to the hospital December 10, 1942. X-ray 
examination of heart and lungs was essentiallj’’ negative except for ele- 
vation of the right side of the diaphragm. X-ray study of the gastro- 
intestinal tract was interpreted as follows: “Mass lesion of the pelvis 
causing deformity of the cecum from extrinsic pressure ; displacement of 
the sigmoid due to same; displacement of the small intestine from the 
pehds. ” 

Laboratory Eeport: R.B.C. 4,640,000. W.B.C. 11,650. Hemoglobin 
86 per cent. Two urinalyses were normal. 

Operation was performed on December 15, 1942. Curettage revealed 
no endometrial tissue. The abdomen was opened by a right paramedian 
incision, revealing a large ovoid-shaped ovarian cyst. Its origin was from 
the left adnexa and its right pole was adlierent to the cecum by fibrin 
and fibrinous bands. The cyst was easily freed from the bowel and was 
found definitely to be of .solid structure at the point of contact. This 
was the poi’tion which showed the Brenner tumor. 

The tumor and left tube were removed and a panhystcrectomy and 
right salpin go-oophorectomy were performed. The uterus showed a 4 to 
5 cm, fibroid at left cornu. There was no evidence of invasion or glandu- 
lar enlargement. 

The postoperative course was nonnal, the patient being discharged on 
December 29, 1942. 

Pathologic Examination . — The loft ovarian tumor is 13 cm. in diam- 
eter. In one pole there is a solid ai-ea 5 cm. in diameter. From the inner 
surface of this solid ]mrtion there is a soft, papillary mass pro.iecting 
into a cyst, the latter being 8 cm. in diameter. The solid area cuts with 
increased resistance and the cut surface shows small cysts and an occa- 
sional area of hemorrhage. 

Sections from the .solid portion .show numerous nc.sts of typical Brennci- 
cells. Where well presci-vcd, the tumor cells are polyhedral, flat and ar- 
ranged in eireuinscribed or elongated masses. In all cases the tumor 
cells arc surrounded with dense fibrous tissue. IMany of the tumor nests 
show degenerative changes and arc lined with a single layer of euhoidal 
or flat cells. Frequently cpitholial remnants are seen in the center ol 
these degenerated nests. 


Sections from areas adjacent to the pnj)illary growth show more ex- 
tensive degeneration of the Brenner tumor nests. Here there is a greater 
tendency to elongation and the lining cells become more columnar. In 
the fully developed, pseudomucinous area, the tumor cells surround 
papillary .straiuls of vascularized connective li.ssue stroma. The cells be- 
come more cylindrical and aiv usually (me layer in thickness. Cilia were 
not noted in either the })sendomucinous stnicturo, or solid aica. Many 
Brenner tumor-cell nests are jjrescnt in the stroma of the pseudormiciiious 


growih. 
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Sections of the soft Leionij'-oma in the uterus show it to be very cellu- 
lar. The tumor cells are atypical, variable in size and both round and 
spindly in shape, hlitotic figures are fairly numerous. 

Follow-ui :). — The patient was last seen on March 5, 1944. She was 
feeling well. Hot flashes were controlled by Premarin. Abdominal 
wound and vault were well healed. There was only slight pelvic tender- 
ness and no masses. 
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SPONTANEOUS POST-PARTUM DISAPPEARANCE OF MASSIVE 
CONDYLOMATA ACUMINATA OF THE VULVA 

Wilson Footer, M.D., Oakland, Calif. 

(From the Department of Obstetrics and Gynecology, Permanentc Foundation 

Hospital ) 

C ONDYLOMATA acuminata of tlie perineum, vulva, vagina and 
cerv'ix are seen not infrequently among those pregnant women vitli 
a profuse vaginal discharge. Recently radium^ has been used to treat 
small w'arts of the vulva soon after deliveiy. 

The object is reporting this case is to re-emphasize the possibility of 
complete spontaneous disappearance of massive condylomata acuminata 
of the vulva after delivery. 

The patient, a 23-year-old gravida iii, para ii, entered the San Fran- 
cisco City and County Hospital Prenatal Clinic ]\Iarch 24, 1942. Her 
last menstrual period was December 23, 1941, and the expected date 
of confinement was September 30, 1942. Her course was uneventful 
until July 21, 1942, when she presented herself at the clinic with the 
complaint of itching warts of the vulva for several weeks. On exam- 
ination, the major and minor labia wei’e found to be covered witli mul- 
tiple minute papillomata and there was a 1-centimeter condyloma at the 
fourchette (Fig. 1). She was sent into the hospital w’here under caudal- 
block anesthesia with 40 cubic centimeters of 1 per cent procaine hydro- 
chloride, the giwtli was excised from the fourchette and tlie remainder 
of the warts were removed and the bases cauterized with the actual 
cautery. Petroleum jell}^ was applied to the cauterized areas. 

The patient failed to report again to the clinic for examination until 
3 weeks before confinement. At that time, there was a 6-centimetcr 
wai’ty gi'owth involving both minor labia. Only a minute recurrence 
was present at the fourchette. Because of the closeness to term, it was 
considered inadvisable to exercise or cauterize the tumor. The patient 
was told to wa.sh the area several times each day with plain water and 
to keep the grovih thorouglibr dried at all other times. She re-entered 
the hospital Oetober 2, 1942, and delivei'cd spontaneously after a 2-liour 
labor assisted only by a right medio-lateral episiotomy. The labial 
growth did not interfere with tlie delivery and there w'as no bleeding 
from it. 

The iiost-partum course was afebrile and tlie patient was dismissed 
on the tenth day with the advice that she kecji the vulva clean and dry. 
It was jilanned to Avait several weeks befoi’c instituting any specitie 
treatment to eradicate the growtli. The warts rapidly diminished in 
size until 8 Aveeks post partum, at Avliich time there remained only a 
3-millimeter nodule just bcloAv the fourchette and a ] -centimeter group 
of nodules on the lateral surface of the right minor labium. Still Avith- 
out any therapy other than cleanliness and dryness, the Avails com- 
pletely disappeared by Januam- t), 1943, 14 Aveoks post iiartum. 

The Wassermann reaction Ava.s negative and .smcai-s taken from the 
urethra and ceiwix Averc negative for gram-negative dijilocoeei. No 
Trichomonas vaoinalis Avere found, A fcAv mycelia Avere iiresent at the 
fir.st examination of the vaginal discharge, but none Avere found tlierc- 

after. . 

Conclusions 

During the fu-st Iavo trimesters of ijrcgnancy, condylomata acMiminata 
of the Auilva. vagina ami cervix .should h- treated by excision and 
cauterization. Kecurrences frequently oevur and can ho effectively con- 

ilCG 
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ti oiled by fiequeiit caiiteriziitions, coupled with nieflsures to decrease 
the discharge which is usually present. 

The problem in the latter part of the third trimester, must be ap- 
proached in a different manner. Because of the imminence of labor 
and the inci eased vascularity of the tissues and the tumor, excision or 



Fig-. 1. — Pregnancy at 7 months. Multiple small condylomata acuminata of the major 
and minor labia and a l-centimeter papilloma at the fourchette. 


cauterization is inadvisable. In addition, there is always a. possibility 
of increasing the chances of infection. Under tliese circumstances, I 
consider it preferable to take measures to control the discharge from 
the vagina and the infection of the tumor, and to deliver the patient 
by the most appropriate means. If the infection has been effectively 
cheeked and the tumor does not, as in the present case, offer an obstruc- 
tion to deliveiy, she should be delivered from below. However, should 
the tumor be large and ulcerated, or involving the perineum to an ap- 
preciable extent, then extrap eritoneal cesarean section has to be consid- 
ered seriously as offering tlie lesser hazard to the patient. 

After delivery the major hazard to Ihe patient has passed, and she 
may be observed for a period of weeks during Avhich time cleanliness is 
stressed. Radium, x-ray, cauterization or excision should be reserved 
for those eases that show no evidence of regression after 3 to 4 weeks. 

Before attempting to evaluate the efficacy of any method of treating 
these lesions, cognizance must be taken of the fact that spontaneous dis- 
appearance of condylomata acuminata does occur after deliveiy. 
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PEIMARY OVARIAN PREGNANCY 
Report of Three Cases 

Joseph F. Kuzma, M.D., M.S., akd Osvilee R. Lillie, IM.D., F.A.C.S., 

jMilwaukee, Wis. 

(From ihe Department of Pathology of the Mihiiavlcce Hospital ) 

I N THE past 24 years there have been 206 cases of ectopic pregnancy 
at this hospital. Primary ovarian pregnancy has occurred in three 
instances of this series. These will he described below. Mercei’,^ in 
1614, suggested that such an occurrence was possible and since that time 
there have been approximately 120 cases reported in the literature. 
However, an authentic case must fulfill the Avidely quoted criteria pro- 
posed by Spiegelberger. These are; 1. An intact and normal uterine 
tube of that side. 2. Connection of the pregnancy mass to the uterns 
by the uteroovarian ligament. 3. That the gestation sac occupy the posi- 
tion of the ovary. 4. That there be unquestionable ovarian tissue in tlie 
wall of the sac. According to Meyer and Wynne,- tlie fii’st authentic 
cases are those of Kauwer in 1897 and Tusscnbroeek in 1899. Thomas,''’ 
in June, 1943, set the number of authentic cases at 65. 



I'ip. 1. — (C!i,"o 1.) OroKH on licniii^rcticin. Is'oto confmlly loe.'itccl 

linn f iirol tin(--j>ly lioiiiorriinulc ovary, n(-l\vi!(.-n ttio two Imlvcs of l"- 

ovary is tixe rtninii of tlic iiti-roovarian liK.-iinont. (Xl.'J.) 


C.ASE 1. — (Service of Di'. (). J{. IJllie.) 

L. V., a while female, 20 yeai-s of age, maiTied, gi'avida 0, adniillcti 
to tlie hosjnta.I .lannaiy S., 19-14 because of pain in the right lower 
quadrant. The pain hevan one iveek prioi' to the admission. In Novcm- 
i;er. 1943, th.e patient had her last normal menstiaial jicriod. Suhse- 
(jUentlv irretrular episodf-s of blecfling jier.sisted for three weeks. On 
admission, piiysieal examination was negative e.xcept for tenderiie'^s in 
tiie right lower quadrant and a palimhie mass in the right ndne.xni 
reginnr In the early part of January, 1944, the Friedman test was pnsi- 
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tive. At laparotomy, the internal genitalia, with the exception of the 
right ovaiy, were found to be normal. Both uterine tubes were without 
gross change. The right ovary, which Avas in its normal position and 
attached to the uterus by the uterooAmrian ligament, measured 6 by 4 
by 4 cm. On section of the OAmrian mass, there was encountered a 
centrally located 22 mm. cavity filled AAuth a clear, Avatery fluid. A 
Avell-developed 8 mm. embiyo Avas attached to the Avail of this cavity. 
The head and eyes, the cardiac protuberance, and the limb buds of the 
embiyo Avere clearly Ausible (Fig. 1). The major share of the OAmrian 
substance around the gestation sac AAms deeply hemorrhagic. Micro- 
scopic examination of the hemorrhagic oAmrian tissue revealed the pres- 
ence of chorionic villi. No decidual tissue Avas found in the sections of 
the ovaiy. 

Case 2. — (Seiwiee of Dr. A. H. Lahmann.) 

H. H., a 24-year-old Avliite, married female, graA'ida 0, admitted to 
the hospital July 21, 1941 because of bleeding for four days prior to 
entrance. The last normal menstrual period occurred on May 17, 1941. 
The patient Avas a IniOAAm cardiac inAmlid Avith a severe rheumatic mitral 
stenosis. Pehae examination rcA^ealed a mass in the right adnexa. The 
Friedman test at this time Avas positiA^e. Dilatation and curettage Avas 
performed and a microscopic diagnosis of "decidual tissue” AAms made. 
Five days later, a right salpingo-oophoreetomy Avas performed. The 
specimen measured 7 Tiy 5 by 3 cm. and Aveighed 50 grams. The tube 
AAns aAmrage in size and upon opening aa'os found to be entirely normal. 
The oA^arian mass revealed a centrally located 10 mm. sac outlined by 
a smooth, glistening membrane and surrounded by deeply hemorrhagic 
tissue. The uteroovarian ligament AAms attached to the specimen of 
ovary. 

Microscopic examination of the ovarian tissue revealed the presence 
of chorionic villi and decidual cells. No embrjm Avas found in this case. 

Case 3. — (Service of Dr. R. S. Cron.) 

W. M., a 23-year-old married, AA^iite female, graAuda 0, admitted to 
the hospital May 16, 1940 because of nausea, vomiting and vaginal 
bleeding appearing on the day of admission. One and one-half months 
prior to admission, the patient experienced pain in the loAver part of 
the abdomen, and irregular vaginal bleeding. A Friedman test done 
at that time Avas positive. Corpus luteum extract Avas administered and 
the patient Avas confined to bed for one month. 

In four years of married life she had not coneewed. One year pre- 
viously, a complete study Avas performed because of steiility. Men- 
strual history, however, Avas regular. 

Physical examination Avas essentially negative except for tenderness 
in the left lower quadrant and a palpable mass in the left adnexal re- 
gion. At laparotomy a large mass Avas found occupying the position 
of the left oAmry. This Avas attached to the uterus by the uterooAmrian 
ligament. The left uterine tube Avas not removed and aa^s described 
as normal. The ovarian specimen measured 8 by 7 by 4 cm. One part 
of the specimen Avas occupied by a clear serous cyst measuring 4.5 cm. 
in diameter; the balance Avas made up of coagulated blood measuring 
5 cm. No sac or embryo Avas found in this specimen. Microscopic ex- 
amination of the ovarian substance and coagulated blood sliOAved the 
presence of a corpus luteum and chorionic villi. Other findings at the 
time of surgery revealed a corpus hemorrhagicum of the right ovary 
and endometrial transplants in the posterior cul-de-sac. 
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. Comment 

The mechanism by which the ovaiy comes to bear the dividing and 
developing ovum is a matter of speculation. The most probable theory 
is that of fertilization of the normal ovum within its follicle. Sperma- 
tozoa may reach the surface of the ovaiy and fertilize an ovum witliin 
a recently ruptured Graafian follicle. Sterilitiy is a rather common 
factor in the cases of the ovarian pregnancy. The three cases reported 
herein had not been gravid prior to the occurrence of ovarian pregnancy. 
Wollner,^ also stresses tlie factor of previous sterility and suggests that 
there may be some inherent defect in oinilation. On the other hand, 
Curtis’’ believes that it is possible for a normally fertilized ovum (in 
the tube) to lose its “traction” and slide back into a recently rup- 
tured Graafian follicle wherein nidation may take place. Finally, nida- 
tion may take place in otlier epithelial structures such as endometrial 
implants or IMiillerian duct remnants on the surface of the ovary. Cron® 
has noted a case of ectopic pregnancy in an endometrial implant on 
the surface of tlie rectum. It is his opinion that in Case 3, the ovarian 
pregnancy developed in an area of endometriosis. 

Summary 

Three cases of primary ovarian pregnancy arc presented. All arc 
authentic according to tlie cla.ssification of Spiegolberg. Pregnancy had 
not occurred in these individuals prior to the development of ovarian 
gestation. Fertilization of the ovum witliin its follicle is the probable 
mechanism in Cases 1 and 2. In the third case, pregnancy evidently 
had taken place on the surface of the ovary in an endometrial implant. 
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THECOMA OF THE OVARY WITH ASCITES AND 
HYDROTHORAX (MEIGS’ SYNDROME) 

Evki B. ]\Iendel, M.D., axd Curtis Tyrone, New Orleans, La. 

(From the Section on Ohstctrics and Gynccolocjy, Oclisner Clinic and 

Touro Infirmary) 

A LTIIOUGH fibroma of the ovary associated with ascites and hydro- 
thorax was reported as early as 1879 by Culliugworth,^ it was 
not until 1937 that the condition was recognized as a clinical entity 
when it was described bj' j\Ieigs and Cass.^ The syndrome is not com- 
mon; only 30 cases had been recorded by January 1943, according to 
l\Ieigs and his associates,- wlio collected the cases reported in the litera- 
ture. There have been patients undoubtedly, exhibiting this symptom 
complex who were considered to have inoperable malignancies, and who 
were treated only palliativelj^. The condition can be cured only by 
surgical removal of tlie tumor. Therefore, it is important to familiarize 
the medical profession with this sjmdrome so that they may consider 
it in the differential diagnosis when a patient is seen with fluid in the 
abdomen and chest, and institute surgical treatment as soon as the con- 
dition is recognized. 

The mechanism of formation of ascites and pleural effusion associated 
with ovarian tumors remains speculative. It has been ascribed to the 
“shocking” action of the tumor, torsion of the pedicles of the tumor, 
the presence of pleuroperitoneal tubes and to penetration via the dia- 
phragmatic lymphatics.^ 

Although this syndrome may appear at any age, most of the reported 
cases have occurred following the menopause. The clinical picture is 
not characteristic and often simulates a pelvic malignancy with metas- 
tases. The symptoms may be referable primarily to the presence of 
fluid in the chest, or they may be only suggestive of the pelvic mass. 
The patient may complain of gastrointestinal disturbances such as 
cachexia and loss of Aveight, and of dyspnea, abnormal vaginal bleeding, 
and menstrual difficulties. 

The rarity of IMeigs’ syndrome would appear to justify the report of 
another case. Whereas most of the reported cases have been fibromas, 
this is a case of thecoma of the ovary associated with ascites and hydro- 
thorax, Since the patient Avas under observation before any evidence 
of ascites and hydrothorax appeared, this case demonstrates hoAV rapidly 
fluid may accumulate in the peritoneal and pleural space, a point which 
Meigs had emphasized. 

Miss 0. W., AAdiite, aged 44, came to the clinic April 30, 1942 Avith 
a complaint of leucorrhea. Vaginal examination revealed a hard, ap- 
parently^ fixed mass Avhich Avas attached to the posterior surface of the 
uterus on the left. A small cerAueal polyp AA'as cauterized, folloAving 
Avhich the leucorrheal discharge disappeared. 

On June 25, 1943, fourteen months after the patient AAms first seen', 
she returned because of abdominal distention and pain. She had not 
menstruated for six or eight months, but liad not noted any pronounced 
menopausal symptoms. 
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Abdominal palpation revealed a gaseous distention and pain on 
manipulation. On vaginal examination, a mass the size of an orange 
was felt in the pelvis. The mass could not be lifted out and was some- 
what sensitive on manipulation. 

Roentgenograms of the chest on June 29, 1943, revealed haziness in 
the right base which was interpreted as due to a thickened pleura. 

It was considered advisable to observe the patient for a while. She 
returned ten days later at which time the mass had definitely increased 
in size and its removal was advised. 

The patient was admitted to Touro Infirmary Julj’- 6, 1943. For one 
week before entrance to the hospital, she had had diarrhea. She also 
complained of a feeling of tightness in the abdomen and severe back- 
ache. For several days before admi.ssion, she could hear splashing 
noises in her abdomen when she moved. For four days prior to ad- 
mission, she had a slight nonproductive cough and slight dyspnea with 
a sense of fullness in her chest. 

Examination of the chest revealed flatness to the level of the eighth 
rib over the right base. No breath sounds could be heard and tactile 
fremitus "was absent. Immediately above this area, fine crepitant rales 
could be heard. The heart appeared to be slightly enlarged to the left 
with a normal rate and no muimurs. The abdomen was protuberant 
and symmetrically enlarged. The skin -was tense. Percussion revealed 
dullness and flatness in the dependent portions of the abdomen. Shift- 
ing dullness and a fluid wave w'ere demonstrated. No masses could he 
felt. The liver and .spleen were not palpable. The only significant find- 
ing on vaginal examination was a ma.ss in the left adnexal region which 
was interpreted as an ovarian tumor. 

On July 7, 1943, under a general ane.sthetic, a laparotomy was per- 
formed. Approximately one gallon of amber colored fluid was found in 
the peritoneal cavity. Exploration of the pelvis revealed a solid tumor 
of the left ovary, which w'as attached to the posterior peritoneum, filling 
the cul-de-sae and the posterior surface of the broad ligament, A small 
fibroid was felt in the uterus. A bilateral salpingo-oophorectomy and 
total hysterectomy were performed. 

The pathologic report showed a tumor of the left ovary measuring 
12 cm. by 7 cm. by 7 cm. The extemal surface was covered by a firm 
membrane and wms grayi.sh-white in color except for several areas of 
golden yellow. Section revealed a cut surface which varied in color 
from light reddish-brown to golden yellow. The golden-yellow color 
was inteirningled in i.sland-like formations within the general surface 
which appeared to be from grayish-white to light rcddisli brown, Th<^' 
tumor was fairly firm in consistency but .showed several local areas which 
were soft and were golden-yellow in color. The uterus and cervix meas- 
ured 6 cm. by cm. by 2V'2 cm. The endoinetrinl cavity wa.s normal 
in contour. The myometrial wall revealed several intramui“il leio- 
myomas. The cervix contained an endoeervical polyp mea.suring 2 cm. 
by 4 cm. by 1 cm. The tubes were densely adherent to the o%'aries and 
the fibrinated ends were not ]iatent. The right ovary revealed a rup- 
tured follicular cyst on one pole. 

The inioro'’eo]iie diagnoses were thecoma of the ovary, follicular 
evsts of the ovary, ciiroiu’c .salpiniiitis, intramural leiomyomas, chrorii'’ 
cen-icitis and cndocervieitis and benign cndocerviva! polyp. 
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The patient’s convalescence was uneventful. Examination of the 
chest on July 12, 1943, revealed a Graeca’s triangle at the right base 
extending to the sixth dorsal vertebra. No fluid was demonstrable in 
the abdomen. By July 15, 1943, evidence of pleural fluid was almost 
gone; there was a suggestion of a small amount of fluid at the right 
base posteriorly near the mediastinum. The breath sounds were dimin- 
ished and tactile fremitus decreased over the right base. 

Folloio-Up Examinaiion . — On July 30, 1943, a small amount of fluid 
was noted in the right base of the thorax. On August 23, 1943, pelvic 
examination was negative. No fluid was found in the abdomen. The 
patient had no complaints and was discharged. On March 1, 1944, when 
the patient was last seen, she liad no complaints. 
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OESAEEAN SECTION AT THE BRONX HOSPITAL® 
(An Analysis of 494 Operations in 20,763 Deliveries) 


Meyer Eosensohn, M.D., F.A.C.S., J. iRAnxc Kusmner, M.D., F.A.O.S., 
AND Philip B. Wahrsinger, M.D., New York, N. Y. 

(From the Ohsictric Service, The Bronx Ilospital) 


T he report of the Coinmittee on ]\Iaternal jMortality^ which was 
presented at the Academ}' of Medicine some years ago, cited numer- 
ous instances of cesarean operations which were done by surgeons, 
dermatologists, nose and throat specialists, and orthopedists. The inci- 
dence of the operation was higli and tlie mortality was great. Some 
time later, from the Ilospital Infonnation Bureau,- figures were obtained 
from five .standard and well-known hospitals where the incidence of the 
cesarean operation varied from one in eleven to one in twenty-four. 

Because of the high incidence of the operation and the high mortality, 
a method was initiated at The Bronx rio.s])ital in an attempt to keep 
down the numl)er of the cesarean ojicrations. Of course, it Avas realized 
that in the case of the private patient, her physician might resort to any 
procedure that he Avished; neA-erlheless, it aa'us felt that the hospital 
AA'hcre tile patient Avas treated has certain responsibilities in regard to 
the operations performed and must exercise a certain degree of super- 
vi.sion. 

The iiractice then Avas instituted that the cesarean operation could 
only lie done b.v the attending and a.ssoeiate olisletrieians and gymecol- 
ogists, and a fcAV other men aa'Iio AA’cre approA'cd b.y the medical board. 
Exce])l in the case A\*here the operation Avas done by" the attending 
physicians, consent had to be obtained liefore the performance of the 
section. This approA'al implied consultation Avhicli did not need to he 
direct. In addition, in cases of cephalopelvic di.spro})ortion and con- 
tracted pelvis, an x-ray examination Avas reipiircd before the oporalimi. 
It is needless to .sa.v, tliat in the face of an emergency, such as, lieiitor- 
rhage from placenta previa, or premature .scjiaration of tlie placenta, 
telephone pennission could he granted. 

With thc.se considerations in mind, avc have analyzed the figures for 
the pa.st years, namely' from July, 3932, through December, ltlI2, 
at the Bronx Ilo.spital, There A\'ero 494 cc.sarcan ojicration.s among 
20,763 ca.‘'e.s‘. This reiiresents an incidence of one in forty-two or 
2.4 per cent, h’our hundred and twenty operations Avcrc done among 
14,077 jirivafo pntient.s, or an incidence of one in thirly-.six, while on the 
ward .service, there Averc 74 operations in 5,786 case.s, an incidence ot 
one in seventy-eight. Tiiis i.s shoAvn in Table I. 
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Table I. Incipekce 



NO. OF DELIVERIES j 

NO. OF CESAREANS j 

incidence — 1 IN 

Total 

20,763 

494 

42 

Private 

14,977 

420 

36 

Ward 

5,776 

74 

78 


The tjTpe of operations are shown in Table II. 

Table II. Type of Opepation" 


TYPE 

TOTAL 

Classical 

255 

Two flap 

215 

Latzko 

13 

Waters 

1 

Porro 

9 

Abdominal pregnancy 

1 

It is to be noted that in more than half of the 

eases the classical type 

of operation was done. 


An analysis of the indications for which the 

cesarean operation was 

performed is of interest. This is sIioato in Table III. 

Table III. Indications 


INDICATION 

NO. OF cases 

Contracted pelvis 

163 

Ceplialopelvic disproportion 

93 

Previous section 

89 

Placenta previa 

67 

Premature separation 

29 

Alalpresentation 

8 

-Cardiac, elective 

5 

Toxemias 

7 

Stenosis of the vagina 

2 

Previous gynecologic operations 

6 

Fibroids complicating pregnancy 

9 

Postmaturity 

1 

Abdominal pregnancy 

1 

Petal distress 

3 

Elderly primigravidas 

11 


It is seen from this Table tliat in 256 eases, or more than half, tl)e 
operation was resorted to becanse of a large bab.y or small pelvis. It 
will also be noted that in almost 20 per cent of the patients, the opera- 
tion was performed because of the previous cesarean. A certain num- 
ber of these were cases of contracted pelvis or eephalopelvic dispropor- 
tion, but some represent instances wliere the original operation had been 
performed for incidents of pregnancy or accidents of labor. In tins con- 
nection, reference might be made to recent articles which emphasize the 
fact that a vaginal delivery may be acliieved in cases Avhere the cesarean 
operation had been resorted to in a preceding pregnancy. In JIcLane’s^* 
figures from the Johns Hoplrins Hospital and those of ICudei''* from the 
New York Lying-in Hospital, more than one-third of the former cesarean 
cases wei’C delivered per vaginam. Interestiuglj enough, too, from the.se 
articles it is seen that the babies born by the vaginal route were oeea- 
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sionally larger than those horn by the cesarean operation, even in cases 
of contracted pelvis. In addition, there were many cases where evidence 
indicated that healing had . occurred bj' secondary intention in the 
course of the previous cesarean section. These studies would indicate 
that tlie fact that a cesarean had been performed at one time does not 
preclude the possibility of a vaginal delivery in a subsequent pregnancy, 
but the fear of a rupture of the uterus must be kept constantly in mind, 
and the patients watched with utmost care during their pregnancy and 
labor. 

During the period under discussion, there were 17 deaths among the 
cesarean cases. This represents a mortality of 3.2 per cent. For the 
same period under consideration there were 45 obstetric deaths among 
the 20,763 patients. It can thus be readily seen tliat more than one- 
third (i.e. 38 per cent) of the maternal deaths was in cases where the 
cesarean operation was performed. 

An analysis of these deaths (Table IV) shows that ten were among 
the classical and five among the two flap Dqje. 

Table IV. Moktamtt 


nosr. KO. 

1 

GRAVIDA 

type or 

SECTIO.V 

IN'DICATION’ FOPw .SECTION 

cau.se of death 

35052 

1 

Classical 

Central placenta previa 

? Peritonitis 

42845 

1 

Classical 

Funnel pelvis 

Peritonitis 

03835 

1 

Classical 

Chronic nephritis 

PostoperatiA'C shock 
? Peritonitis 

07950 

1 

Classical 

CerA’ical malformation 

07039 

1 

Classical 

Placenta previa 

Peritonitis 

75232 i 

1 

Classical ! 

Rheumatic heart disease 

Cardiac failure 

80008 

1 

Classical 

Rheumatic heart disease 

Cardiac failure 

120307 

1 

Classical ! 

Cardiac 

1 Pneumonia 

338918 

1 

Classical 

Contracted pelvis 

? Peritonitis 

11725G 

1 

Classical 

Fibroid in lower canal 

? Peritonitis 

434145 

1 

Two flap 

Contracted pelvis 

•Strep. scp.si.s 

47503 

1 

Two flap 

Flat peh'is 

Pneumonia 

124419 

1 

Two flap 

Elderly primiparas 

Shock and collapse 

109700 

1 

Two flap 

Contracted pelvis 

Peritonitis 

124807 

11 

Two flap 

Previous section for flat 
pelvis 

Pulmonary embo- 
lism 

40100 

1 

Porro 

Central placenta previa 

Peritonitis 

44529 

1 

Porro 

Intrapartum sepsis 

Peritoniti.s 


Nine patients died of imritonitis and one of sepsis. Tlmt i.s, more than 
one-!ialf of the deaths were due to infection. 

It is interesting liere to con.sider the mortality of the babies. Among 
the newborn infants, the death rate was 36 in 496 children (two .sets 
of twins). Or S per cent. Among lhc.se there were 16 ea.ses of “ablatio’ 
and 16 premature infajit.s where the operation wa.s done for placenta 
j)revia. In both of tiie,«e indications, the fetus was already dead when 
the .sectioti Avas done. 

A.s .<omu basis for eomparison, the report of DeXormandic' is of 
A-aluc. He gives an analy.sis of probably the greatest number of cesarean 
.S!H*.tion.s that have bren collected and rcportcfl at one time. He reports 
on 11,030 ce.snrean .sections in 333,731 deliveries; an incidence of 3.3 per 
cent. The Ioav cervical o])eration Ava.s d»)nc in 33 per cent of the ca.sc.s 
while tiie classical type Avas flone in 42 per cent. Previous section ns an 
j?idi(ration Avas in 29 i»er esmf of th(: ea.ses. The ini'iU^rnal mor- 

talitv Avas 2.3 tjcr cent Avilh .sepsi.s as the cause, of death ijj 39 jior cent. 
The 'fetal murtality Ava.s ff per cent. 











ROSEKSOHK, KUSHNER, AXD WAHRSIXGER : CESAREAN SECTION 


277 


Summary 

The cesarean operation is not to be regarded as a panacea for all 
types of labor and while the operation itself may be simple, it has a real 
mortality both for the baby and tlie motlier. Tliese must be considered 
before subjecting any woman to sneli form of interference. 

Conclusion 

The striking features of this report from The Bronx Hospital are first, 
the high maternal and fetal mortality, and secondly, the low incidence 
of the operation. We feel that the incidence of cesarean sections can 
still further be reduced. In the ease of the elderly primigravida, there 
should, be another indication other than age alone, that is, size of baby, 
the presentation and the tj'pe of pelvis should enter into the considera- 
tion.® Also, in the eases of former cesarean sections, the obstetrician 
may have the courage to permit A^aginal deliA^cjy, where the operation 
had been done for a complication of pregnancy, or an accident of labor, 
or even in some cases of contracted pelvis. 
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MATEENAL AND INFANT MORTALITY RATES IN 1943 


State of Alabama Maternity Clinic Rates, Compared With 
State Rates as a Whole 

WiLLIAil A. CuNXINGHAil, M.D., MONTGOMERY, AlA. 
(From, the Department of Maternal Health, Department of Fuhlic Health) 



.STATE 

•WHITE 

COEOHED 

Total births 

75,563 

48,542 

27,021 

Stillbirths 

2,278 


1,138 

Total live births 

73,285 

47,402 

25,883 

Clinic Fatients: 




Total births 

8,764 

1,121 

7,6-13 

Stillbirths 

223 

19 

204 

Total live births 

8,541 

1,102 

7,439 

Nonclinic Fatients: 




Total births 

66,799 

47,421 

19,378 

Stillbirths 


1,121 

934 

Total live births 

64,744 

46,300 

18,444 


12 per cent of all maternity patients attended slate clinics. 

2.3 i)cr cent of white maternity patients attended state clinics (1 out of 40). 

2S per cent of colored maternity patients attended state clinics (3 out of 10). 
Seven timo.s a.s many colored as v,-hite attended clinic.®. 

Ai)i>ro.Nimately 70 per cent of the colored arc delivered by midwives; in Mont- 
gomerj' County — O.o per cent. 

Approximately 90 per cent of the colored are delivered at home. 

In rural Alabama over SO j)cr cent of the colored are delivered b}' midwives and 
97 per cent at home. 


.Statk .\.s x W'nou: {Nvumin xsu Rati:; 



1 TOTAI. 

white 

COWF.FV 

XO. KATE 

NO. hate 

NO. KATE 

Malenial mortality (per 10,000 total births) j 
Neonatal mortality (per 1 ,000 live births) 
Stillbirths (per 1,000 total births) i 

i 228 30.2 

1,917 2G.2 

2.2 78 .30.1 

111 22.9 : 

1,114 23.5 j 

1,140 23.5 1 

117 43.3 

803 31.0 

1.138 42.1 


Coy.rxTJaos of tiik J{atk.s of Noyru.vic With Cm.vic Patik.vt.s, 
Statk or Ai.ahama as a Vriiow: 


1 


S'O.VCM.VIC 

1 

cat NIC 


TOTAI, 

WHITE 

coi/>i;eo 

TOTAI, 

WHITE 

coi/cu;?:!' 

Maternal mortality 

31.3 


52.1 

21.7 

26,.8 

20.9* 

Neonatal inort.ality 

27.G 

2.3.S 

31,8 

15.0 

lO.f* 

15.6* 

Stillbirths 

! .'itt.v 

23.6 

4.‘t.2 

25.4 

16.9* 

20.7 




Of special import ar>' fl.e following dcduetioii'': 

1. Total clinic .ar*- gr'-ally lower th.nn noiiclinif rffl'\« 

31 Cf-r.t re'l!:'"tion it; maternal noirtality, a .':0 j,(-r 


gones; 
r.f oaat; 


d mort.-irity, and an IS p<-r ft-t.i reduction in rtillbirth®. 


in till three cate- 
cent rednetion u; 
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maternal 

J < n s illbirths, and 34 per cent higher in neonatal mortality. 

_ 3. The colored clinic rates are belo^' the total state rates in all three categories- 

fT"f neonatal mortality by 40 per cent, and 

stillbirths by 12 per cent. 


. ii'e take the two opposite extremes economically and educationally, namely 
the white private (nonclinic) patient and the colored clinic patient, it is rather 
startling to find that the colored rate is lower than the white in maternal mortality 
by 9 per cent and neonatal mortality by 35 per cent; but higher in stillbirths by 13 
per cent, probably in the main because of the prevalence of syphilis in the colored. 

5. The colored clinic rates are tremendously below the colored nonclinic rates; 
in maternal mortalitj- b.y 60 per cent, in neonatal mortality by 51 per cent and in 
stillbirths by 45 per cent. 


6. The white clinic rates are lower than the white nonelinic rates terrifically in 
neonatal mortality — 54 per cent and in stillbirths — 28 per cent, apparently because 
of better supervision of nutrition and syphilis in the mother and infant. Private 
physicians do not all take serologic tests for sj'philis. The maternal mortality 
rate for white clinic patients however was above that for nonelinic patients by 
!<' per cent which is understandable since more of them are delivered by midwives, 
and more home deliveries occur. The economic, educational and social status of 
the clinic patient is definitely lower than the private patient, and her delivery and 
aftercare is poorer. 


/. As a continuance of Item 2, if we compare colored rates with white in clinic 
patients, we find the colored rate lower by 22 per cent in maternal mortality, but 
higher by 43 per cent in neonatal mortality and 58 per cent in stillbirths. The 
first finding is difficult to explain but the answer to the latter two probably lies 
again in the prevalence of syphilis in the colored, plus their background of eco- 
nomic and educational inferiority. 

8. Although in 1943, there were slightly better than five white births in Ala- 
bama to every three colored births, the absolute number of maternal deaths and 
stillbirths were almost identical. In neonatal mortality however, the colored were 
almost 30 per cent lower which is more in proportion. 


Maternal Mortality, Infant Mortality, Neonatal Mortality and 

Stillbirth Rates 


State op Alabama — 1938, 1940, 1942 and 1943 



total I 

WHITE 

1 colored 


1938 

1940 

1943 

1943 

1938 

1940 

1942 

1943 

1938 

1940 

1942 

1943 

Maternal mortality 
(per 10,000 total 
births) 

63.0 

58.8 

38.6 

30.2 

51.1 

39.7 

27.4 

22.9 

82.9 

89.0 

57.3 

43.3 

1 

1 

Neonatal mortality 
(under 1 month) 
(per 1,000 live 
births) 

36.3 

i 

38.3 

30.5 

26.2 

32.0 

33.0 

26.6 

23.5 

44.2 

47.3 

1 

37.4 

31.0 

I 

Infant mortality 
(under 1 year) 
(per 1,000 live 
births) 

60.6 

61.3 

1 

50.1 


53.5 

51.1 

40.7 


72.5 1 

• 

[77.9 

66.4 


Stillbirths 

(per 1,000 total 
births) 

40.2 

38.4 

31.9 

30.1 

28.3 

28.0 


23.5 

59.5 

54.8 


42.1 
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COMPARATIVE STATISTICS — 1940 TO 1943 


TOTAL RATES 

MATERNAL 

MORTAIATY 

NEONATAL ' 
MORTALITY 

STILLBIRTII.S 

1940 

58.8 

38.3 


1941 

49.6 

30.0 


1942 

38.6 

30.5 


1943 

30.2 

26.2 


Overall Eeduction 

49% 

32%' 



1943 STATISTICS 

12 per cent of all maternity patients attcndecl state clinics; seven times as many 
colored as white attended clinics. 

TJiere were 75,503 total births: white — 48,542, and colored — 27,021. Live birtlis — 
73,285: white — 47,402, colored — 25,883. 

There were 2,278 stillbirths: white — ^1,140, and colored — 1,138. 

Patients attending maternity clinics — 8,764 total births: white — 1,121, and colored — 
7,643. 















Correspondence 


To 1he Editor: 

Tlic long, bloofly, tragic liistory of accouchement force has been noted in many 
obstetric chronicles. More urgently, the nightmarish effects of the procedure are 
sliarplj' etched in the minds of a still living generation of obstetricians. 

A happily forgotten method, it rvas disinterred in 1929 by Delmas, v'hose sole 
modification resided in the fact that he carried it out ’under spinal anesthesia. As 
might have been anticipated, Delmas’ idea fell rapidh’ into disrepute and perhaps 
the obstetric Avorld breathed a great sigh of relief. 

Within the last j’ear or tvo manual dilatation of the cervix under spinal anes- 
thesia (as an elective measure to terminate pregnancy before the onset of labor) 
ivas again revived and championed by two surgeons, Kostcr and Perrotta. (See 
the 1943 Yearbook of Obstetrics and Gynecology.) It was my good fortune to 
have had a long conference with Ivoster concerning the technique he employed. 
After discussing the method with him, I obtained permission to employ it on the 
service at Harlem Hospital in a series of cases. 

Our experience finds us in wide disagreement with Eosenfeld who reports five 
cases in the IMay issue of the Journal: Vol. 47, Ho. 5, pp. 699-702. We are more 
interested in at least one statement made by Eosenfeld than we are in the five very 
interesting cases he presents. On page 701 he states, “It can be demonstrated 
pharmacologicallj' and certainly clinically that spinal anesthesia relaxes the cervical 
muscles so that the cervix can be easily dilated, and at the same time, it causes con- 
traction of the corporeal muscles. ’ ’ 

Before ad%’ancing to pharmacologic or clinical demonstration perhaps an ana- 
tomical and histological study would be of value. Por e.xample: what are the 
“cervical muscles”? How do they differ histologically from the corporeal muscle? 
Are there muscles in the cervix at term or are there merely some muscle fibers? 
What is the innervation of the cervix? Is there a nerve distribution so arranged 
that the .spinal anesthesia produces the almost incredible effect attributed to it? 
AVhy should the muscle fibers in one portion of an organ relax when the tonus of 
fibers in another portion of the same organ increases? YHiat is the mechanism? Is 
it possible to efface the cervix manually? These are some of the questions which 
arise out of theoretic comsideration of the method. 

Prom actual utilization of the technique as described by Koster and Perrotta, 
we have drawn certain conclusions which we have listed dogmatically below. We 
departed from their technique in that we used 100 mg. of procaine rather than 150 
mg. We reduced the dosage because they informed us that they used the larger 
dosage only out of habit. 

Prom the experiences of Dr. Kassebohm and myself, we feel that the following 
conclusions are fairly drawn: 1. There is no change in the consistency of the 
cervix following spinal anesthesia. 2. Where the cervix is completely effaced, 
there is no change in the consistency of the tissues which bound the os. 3. There 
is no notable difference in manual dilatation relating to the type of anesthesia. 

4. Manual dilatation may be performed under general inhalation anesthesia, pre- 
sacral block, caudal analgesia, intravenous anesthesia or spinal anesthesia. 5. 
Eapidity of dilatation results from the dexterity of the operator and the fortuitous 
elasticity of the cervix; the type of anesthesia has no bearing. 6. With no twinge 
of conscience and no apology, a too often unremembered cEchd must be stated, 
i.e., manual dilatation means manual laceration. 
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In such unusual instances as reported by Eosenfeld, rapid delivery by accouche- 
ment force may be indicated. Eoscnfeld -n-arns of the dangers of the procedure 
and calls for expert attendants. Unfortunately the method may, and to our 
knowledge, already has reached hands which cannot be so classified. Further it 
has been used, not in the rare emergency but as an elective procedure to guarantee 
painless labor. There is no point in listing the dangers attached to such fool- 
hardiness. 

Accouchement force has too often been life giving and death dealing. Spinal 
anesthesia has not altered its basic aphysiologic character. It were better that it 
again be interred and this time its grave firmly and forever scaled lest it again 
force the opening of graves for mothers. Obstetric art and obstetric conscience 
will grow without it and the latter will rest more easily. 

Fred. A. KASSEBoiur, M.D. 

MIETOK J. SclIRErBEK, M.D. 

272 WEST 90 STREET, 

320 CENTRAL PARK WEST, 

NEW YORK, N. Y. 

May 31, 1944 


To the Editor: 

For a number of years I have been impressed by the lack of an adequate de- 
scriptive term of the patient who calls on the members of our specialt}* to dis- 
cover why she has not borne children. The terms "sterile," "barren," and 
"childless" have been neither scicntificallj' accurate nor esthetically acceptable. 
"Sterile" and "barren” convey implications which, conventionally and histori- 
cally, arc uncomplimentary and condemnatory. "Oiildless" is equally indefinite. 

I am sure that other merober.s of the .spccialtj' have experienced tlie same reac- 
tion with regard to these terms, because I have talked with many of them. The 
result is that I have been trying to find a term tiiat described the patient who has not 
borne children, although exposed to normal marital relations over a reasonable 
period of time, and who now seeks to find the reason. 

I have enlisted the aid of Professor (Dean) .John C. Bailey, Jr., of Davidson 
College, a man of no little renown in the matter of language research, and he has 
come forward with what seems to me to be a practical answer, ife suggests tlie 
noun "ngennesis" and "agcnnelic” ns the adjective. According to this authority, 
all the necessary descriptive needs are contained in these two words. 

lie calls attention to the following two points: first, both of these words arc 
spelled with two n’s; second, the noun "agennesis" is accented on next to the 
last syllable, and the "e" in that syllable is long, ns in "wo." 

I would, therefore, request space in your .Tournat. for this projiosod addition to 
our gynecologic and obstetric nomenclature, and thereby at least bring the matter up 
for discussion, and perhaps a still better term may Im discovered. 

Onr:?.' Moonr,, TiI.D. 

CHARLOTTE, N. C. 

APRIL 20 , 3944 . 
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Malignancies 

rerris, D. O., and Dockerty, M. B.: Adenocarcinoma of the Body of the Uterus 
Arising From a Benign Endometrial Polyp: Report of Case, Proc. Staff Meet. 
Mayo Clinic 19: 133, 1944. 

The authors present a case report dealing with an endometrial polyp which be- 
came the source of an adenocarcinoma of the body of the uterus. The authors point 
out that such a transformation is extremely rare and must fulfill certain criteria 
such as: 

1. The carcinoma must be confined to one portion of the polyp, 

2. The base of the polj'p must be benign. 

3. The surface of the endometrium around the base of the pol.vp must show 
no malignant change. 

Their case report fulfills the recognized requirements. 

James P. Mark 


Morton, Daniel G-.: Carcinoma of the Uterine Cervix: Prognosis and Treatment, 

West. J. Surg. 52: 1, 1944. 

Eadiation holds first place in the treatment of cervical carcinoma; however, the 
author believes that surgery still has a limited field of usefulness. Until 1931, 
the cases at the University of California were treated by radium in the smaller 
dosage of that day and only occasionally was x-irradiation used for metastasis or ex- 
tension. Now the x-irradiation is carried up to 3,000 or even 4,000 roentgens. It is 
believed to be an essential and indispensable part of the therapy not only for 
its effect upon the primary lesion and the area of primary spread. Eoentgen ir- 
radiation is not a benign procedure, however. It precipitated death in 18 of the 374 
cases here reported. Vascular changes, fibrosis, bone necrosis, and ischemic ulcera- 
tion of the bowels are a few of the complications encountered. 

The treatment plan used by tliis author is described. Four thousand, five hundred 
milligram-hours of radium are given in three doses at weekly intervals; 3,000 milU- 
gram-hours in the cervicouterine canal and 1,500 milligram-hours in a placque across 
the cervix The author has a mild preference for x-irradiation completed about three 
weeks before the use of radium, but he has used them concurrently and even reversed 
the sequence without a great difference in results. The advantage of x-irradiation 
first is that a large, fungating mass can be reduced; and perhaps more important 
the sloughing cermcal mass which is always septic can be cleaned up. Eeirradiation 
is not recommended, the incidence of slough is liigh and the results are not im- 
proved. All therapeutic effect is attained in the initial course of treatment, 
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Comment is made upon 100 'Werllieim operations performed in this clinic for early 
Schmitz Stage I and II carcinoma. Prognosis in carcinoma of cervix is rcasonaldy 
good, a liopeless attitude is not ju.stified. The clinical stage of the disease and its 
immediate response to treatment are the best guides to prognosis, 

WinwAii BicKEits 


Cesarean Section 

Lull, Clifford B., and Tillery, John C.; Cesarean Section TJuder Continuous Caudal 
Analgesia, J. A. liL A. 142: 00, 1044. 

The authors report their ob.'orvations on 50 cases operated upon at different in- 
stitutions. Contraindications to the use of caudal ane.sthcsia arc enumerated, and 
the mental preparation of the patient to the procedure is stressed. It has not been 
used in cases of placenta previa. Barbiturates arc given the night before and one 
hour before the operation. Fifty mg. of ephedrine hydrochloride arc given to the 
patient if the blood prc.ssurc is below 140 mm. systolic. In hj'pertension cases, it is 
withheld unless the blood pressure falls to 100 mrii. sy.stoHc, The technique of ad- 
ministration is outlined. iMetj'caine was used in all cases. None of the babies 
needed resuscitation. The average o.stimatcd blood loss was 100 c.c., the patients 
are greatly' benefited by the admini-stration of morphine and scopolamine immedi- 
ately after abdominal section or vaginal delivery. 

Wjotaasi BKr.>rAN 


Zecena, Arturo; A Manipulation to Extract the Petal Head in Low Cesarean 

Section, Obst. y gincc. Latino- Americanas 1: 05G-358, 1943. 

The author comments that manual extraction of the head during cesarean section 
has been mentioned by other authors, but without details. The following procedure 
has been used successfully in 15 .successive cases. 

The operator, standing to the left of the patient and facing her feet, carrio.s out 
the manipulation with the right hand. Willi a movement of forced pronation, he 
turns the palm of hi.s hand .so that it is facing the face of the pniionf. He intro- 
duces the fingers with the exception of the thumb between the left border of <!•'} 
nierino inci.sioa tind the fetal head. Taking a .step forward, in order to increase the 
extension of the arm, by movements of flexion of the fingers, he turns the fetal head 
until it lies on the palm of his hunt]. If necessary, an assistant exerts pres.surc 
deeper in the uteru.s at the proper moment, to aid in the expulsion. 

This mnnipiilntion is ea>ily carried out and does not ]»rescnt the difiicnltics of 
other jirocedures (increase of diarncter of the fetal head, injury, infection, etc.) 
and, hence, is recommended by (he author. 

.1. P. Gmurxitir.i- 


Perez, M. L., and Echevarria, B.: Intraperltoneal Sulfanilamide Treatment in 
Cesarean Section, of Infected Cases, .\n. Jn.'-t. de Itat. y Assist. Soe. 4; h i-.- 
I')i2, 


The tiuthor.'i have ^ulfan^l!!mid•■ infr:ij»erifeiu':iny in eases of the low cervical 

eeKirean si'etieft where contaniinatiou of the perifoneal cavity would iiave follov'i'-'- 
oper.'ition. The ammiut.'- u>eil v.-ere large, never tlian (’• to 8 mg. and this 
WU' maintained for 3 or 4 <iay,>--. In H previon-Iy rep<>rt<‘d ea*-'-, there 
peritomvil infect ion but there v.:i‘- one <le:!th. Tin- 'v:*s proved to Ic due to fulfa- 
jdh'.a’iide jjfd.-onirig and folloue/J ti,,, iu-tiilntion of 5' (iui. of jitiL^aiiil.'irriidc iaSni- 
|H’r!t'’ncany, 

J, P» (Ji’i 
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Endocrinology 

Borras, P. E.: Possible Hormonal Effect of the Endometrium on Ovary of Hys- 
terectomized Animals, An. Catedra de din. ginec. 2: 104-107, 1943. 

Such an effect is suggested by the author on the basis of experiments in rabbits 
■which received injections of the lipoid fraction of extract of endometrium. The 
experiments showed that uterine extracts exert a demonstrable action on the ovary, 
which corroborates the uteroovarian hormonal correlation. They suggest clinical 
trial of uterine extracts, so far not investigated, in the treatment of glandular in- 
sufficiency in women. 

Although these experimental results have been duplicated by other workers, 
the author advances a word of caution, regarding interpretation of these results. 
He points out that extracts of the endometrium contain a considerable quantity of 
estrogenic substances and that the results obtained maj’’ be nothing more than the 
effect of these substances, rather than a supposed endocrbie capacity of the endo- 
metrium. Numerous experiments to test this hj-pothesis have been devised and 
partially accomplished, and none of the evidence so far accumulated tends to in- 
dicate that the results are due to estrogenic substances. Hence, the author believes 
that endometrial extracts act in a very specific way, without any relation to their 
possible estrogenic effect. 

J, P. Greenhill 

Belizan, L. A.: Treatment of Certain Female Sexual Disorders by Transplantation 

of the Pituitary, An. Catedra de din. ginec. 2: 213-233, 1943. 

Tlie author reports a second series of thirteen cases in which the technique of 
hypophyseal implantation was modified slightly from that generally used, and 
which he had employed in an earlier series of eleven cases. 

Patients were chosen with a general or ovarian disturbance which could be re- 
garded as secondarj’' to a primary pituitary deficiency. Most of the patients had 
not responded satisfactorily to other tjq)es of treatment. Only one implantation 
was made, with no other treatment to supplement it, in order to determine cate- 
gorically whether this procedure is efficacious and if so, to determine the duration 
of its effect. 

In some patients, an effect was produced which lasted approximately four months 
and in others, there was no effect. In the first series, the most definite effect seemed 
to be in connection with libido and the orgasm, but these were not improved in any 
patient in the second series. On the other hand, there were many menstrual changes; 
oligomenorrhea and hjqpomenorrhea were benefited especially, although the benefit 
was distinctly temporary. 

J. P. Greenhill 

Caso, F. C.: Endocrinology and Stomatologic Practice. Gac. med. de Mexico 73: 

409-415, 1943. 

In hyperthyroidism, sometimes several teeth are present at birth; caries are fre- 
quent from lack of calcium; the superior maxillary bones are fragile; and there 
is increased salivation. In hypothyroidism, characteristic changes include: delayed 
dental development, large central incisors, small lateral incisors, overljdng teeth, 
congenital malformations of the mouth and teetli, malocclusion, chronic infection 
of the tonsils and chest, enamel and dentine abnormally soft, radicular reabsorption, 
decreased density of the crowns, decalcification of the bones of the wrist and of the 
superior maxilla, hypertrophic tonsils and dry mouth. 
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In pituitary hj-perfunctionj there may be early eruption, large teeth of square 
type, wide superior incisors widely spaced, witli errors of alinement, teeth resistant 
to caries, marked mandibular hypertrophy. With hypopituitarism, common changes 
are late eruption, small mandible (overbite), small, infantile teeth, flattened 
canines, rapid caries, crowded teeth, teeth of bluish tint, possible pyorrhea. 

In hypertrophy of the thymus, there are delayed eruption, small upper maxilla, 
large central incisors, flattened lateral incisors, poor enamel, extensive caries, con- 
genital malformations of the mouth and upper and lower jaws, hj’pertrophied tonsils 
and glands, and pyorrhea. Witli diabetes, there is early eruption, extensive carie.s, 
granulomas, inflammation of the edges of the tongue, abscesses and Assures of tlie 
tongue, gingivitis and ulcerations, pyorrhea, stomatitis, dry mouth, increased choles- 
terol in the saliva, acrid and metallic breath. 

In hjq;>eradrenalism, early eruption and ver)' large canines arc noted. With hypo- 
adrenalism, the teeth arc yellowed, and there are many dark .epots on the mucous 
membrane. With hypergonadism, frequent caries and ciirly loss of the teeth arc 
characteristic. In hypogonadism, tiie lateral incisors and canines are flattened, 
and this condition may have a causal relationship to pyorrhea. In pregnancy, there 
are caries through loss of calcium, as well as change of color of the teeth, In-per- 
trophy of the gum.s, gingivitis and paresthesia of the oral mucosa. 

In hy^perparathyroidism, changes include dccalciflcation of dentine, with fre- 
quent caries and difficult preparation of cavities for fillings, radicular infection, and 
mandibular giant-cell tumors. In hypoparathyroidism, there are atropliic tectli in 
cradle form, defective enamel, lateral erosion of teeth, horizontal cracks and fur- 
rows of the enamel, and a possible connection with pyorrhea. 

The author concludes that the cndocrinopathies have jnarked repercussioms in 
the mouth, and once these are recognized, the dental surgeon can collaborate with 
the physician in treatment. He points out that pyorrhea is not a pathologic entity, 
but a syndrome related to endocrine dysfunction; thus the infectious theory is super- 
seded. The microorganisms (non-specific in this ca.=e) develop at a site of least re- 
sistance, but the cause of dental decalcification .«hould be souglit in the body, and 
especially' in the glands of internal secretion. 

J. P. GarxN’iiinn 


Bishop, P. M. F., and Policy, S. J.: Implantation of Testosterone in Cast Pellets, 

Lancet 21G: -l.l l, 1941. 

The authors, for over a year, liave been studying, with reference to ghost for/na- 
tion, the ab.^orptioii of cast and eompre.e.^ed pellets of steroid lionnone.s ijiiphintcd 
for clinical purpose.^ in liiiman subjects. 

The writers implanted 100 mg. jiellcf.s of tesfo.-iterone into male .subjects. These 
were removed, reweighed and quantitatively extracted witli eflier. No evidenre of 
ghost formation v.as demonstrable in the interior of the pellets. Tliore was abo a 
satisfactory iigrcemonf between the experimental deterniinalion.s and theoretical 
curve indicating that the in vivo absorjition rale of a cast pellet at any in.siMut is 
proportional to its surface area, allov/ing for the conebision that eiicajisiilatioa. 
which was observed in nio.-t ea'-e-, has no progressive rctiirding olfect. 

The initial ab'^orption rate of the anthers’ iiajilimted jiellels was approximately 
1.1 mg. jw'r dtiy, but by af) days this had bof-rt rediieed by a third. Cast pellets 
were ab.-orijcd faster (12 per cent grejitery than the eotapre-sed pellets. This 
plicnomcnoa is explained jirimarily l>y the greaier surfm-o an-n of the cto-t ji'dh-1-^. 
The twentv determinations of (in' anthor.s illu-tfafe tao-t Mieeim-tly their eofiehr-ioti''. 

C, K. 
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Extrauterine Pregnancy 

De Queiroz, Alicio Peltrier: Advanced Ectopic Pregnancy, An. brasil. de ginec. 

7: 193-202, .1942. 

According to the author, advanced ectopic pregnancy is one that has progressed 
beyond the fourtli month. Some of these cases may progress to term and a live 
fetus be extracted. The chances of survival are, however, very slim for most of these 
fetuses present deformities incompatible nuth life. In other cases, whether or not 
the pregnancy has reached term, the fetus dies after “false labor, and is retained 
as a fetal cyst. Tlie contents of an aseptic fetal cyst may undergo various changes 
like mummification, skeletization, saponification, calcification, etc. The ovum may, 
however, become infected, causing suppuration with all its sequelae, including 
peritonitis and death. On the other hand, in some cases, tliis suppuration of the cyst 
may lead to a spontaneous cure, in that the cyst perforates into the bladder, rectum 
or through the abdominal wall. 

The first of the two cases dealt with in the present communication was that of a 
woman, aged 34, para vi, who became pregnant two years previously, carried the 
pregnancy to the eighth month, and was found on operation, at the twenty-fourth 
month, to have an intraliganientarj’ fetal cyst. Because of technical reasons, a 
supravaginal hysterectomy with removal of both adnexa was performed. The sec- 
ond case was that of a ^\•oman, aged 34, in whom pregnancy likenuse progressed until 
the eighth month, the operation being performed at the twelfth month. Tliis con- 
sisted of sectioning and emptying the cyst with partial removal, after separation 
of adhesions which fixed the cyst to the mesosigmoid and to the Douglas pouch. Both 
patients showed uneventful recoveries. 

J. P. GRKENHII/Ii 

Kin g, Samuel L.: Coexisting Intrauterine and Extrauterine Pregnancies, New' 

England J. Med. 229: 965, 1943. 

The author presents a case report dealing with coe.xistenee of intrauterine and 
extrauterine pregnancy. 

No extrauterine mass was palpable preoperatively, but signs and symptoms of 
intraperitoneal hemorrhage and a suspected ectopic gestation led the surgeon to 
perform a laparotomy. A bilateral salpingectomy and appendectomy were per- 
formed. The intrauterine pregnancy continued to near term. 

James P. Mabb 


Gynecology 

Araya, E.: Pundamental Concepts of Ovarian Histophysiology, An. Catedra de 
din. ginec. 2; 30-68, 1943. 

The author presents a histologic study of oO ovaries removed from patients aged 
20 to 40, correlated with the menstrual cycle. A previous study had shown no 
correlation between ovulation and menstruation, i.e., ovulation was demonstrated to 
occur at any time during the menstrual cycle. 

These careful microscopic studies of all elements of the ovary confirm the concept 
concerning the development of hormonal function of the ovary. Development of the 
hormonal functions is intimately related, on the other hand, to the activities of the 
entire body, especially to those of other endocrine glands, particularly the pituitary. 

Various organs of the body participate in the menstrual process, transporting by 
way of the circulating blood elements indispensable to regular development of its 
essential functions, related to reproduction and preservation of the species. The 
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unterior hypophysis is especially important, which hy moans of a follicle-stimulatinf' 
liormonc (gametotropic) and a luteinizing fraction (liormonotropic) stimulates 
the hormonal activities of the ovary, which, by means of its ostrogenic-folliciilin 
and luteinizing-progesteronc secretions causes changes in the endometrium wiiich 
lead to menstrual loss when the ovum has not been fertilized. Participation of tlic 
entire body and of particular organs in the menstrual process is evidenced by trophic 
and functional disturbances of the genital apparatus, produced in the course of 
illness. Among the former are atrophy and hypertrophy of the genitalia; and the 
latter arc manifested b3’ anomalies of menstruation. 

The literature abounds in examples, outlining etfects of chronic diseases, inlo.x- 
ications, blood disease.s, and of diseases of various organ.s, such as the heart, kid- 
ne,vs and of endocrine disease.s, afTecting the pancreas, thjToid, adrenals, and of 
vasomotor disturbances, or diseases of the autonomic, or central nervous sj’stems. 

Tho author includes a graphic pre.sentation of four successive menstrual cycles, 
in which the ovum w.as formed in onlj' three, and these at different periods of the 
cycle, notwithstanding the fact that the cycle was in .all instances completeh' nor- 
mal. This is because the menstrual proce.“s is the result of integral activities of 
the ovar}*, within which a prominent role is pla3-ed In' the development of numerous 
primordial follicles which tend toward atresia, and among which onl3' one or two 
ma3' be transformed into Graafian follicles, which in turn ma3' or ma3' not develop 
into a mature ovum. 

,T. P. GnEKXHii.L 


Ahiunada, J. C., Chevalier, E. M., and Saramartino, E.: Actinomycosis of the 
Ovary, Bob Soc. de obst. 3* ginec. dc Buenos Aires 22: .302-370, lOiS. 


The patient, a single woman, aged 2 - 1 , first had acute symptoms in the abdomen, 
localized in t.ho right lower quadrant, wliich were interpreted as apjicndicitis. .Suc- 
cessive laparotomies marked a serious surgical course which caused her death three 
years later, despite combined therap3' cmplo3'Cd to combat the infection. 

Tlie infection can reach the genital organs through the ascending, or intra- 
canalicular route; the hematogenous, with metastases; and the entral, that is the 
rectosigmoid or cecal, favored 1)3' scant peristalsis, cecal stagnation and mucous 
rnicrotraumn. From this site, it spreads 1)3' the int raperitoneal route through ad- 
hesions, or cxtrafieritoiiealh' through the i>eritoneum connecting with the ovaric*;. 
Acfinonn-cosis of the ovar3' 0103- be primar3', i.c., confined to the genital ajiparatus; 
difTiise throughout the whole s3'stem (SO per cent); or enclosed (?) actinoirA'Cosis, 
ioi-jilizfd in a pre-existing genital rwstic lesion. 

Tho lesion consists of hard callus, jiierced with numerous cavities filled with pus; 
this explains tlie progicssioti and difrusion, and the tendemw to extend to the Rctziu« 
cavity, the retroperitoneum, the iliac fossae, jicrinetnn, or abdominal skin, and eveti 
to neighboring organs, tlie rof.-tum. bladder and vagina. 

'fhe s3'mpfonis do not form a clinical eavit3': the disease nitty begin with acute 
ab-'lo!s>iii;s! s 3 'rript<iiris, in an incij/ient form, or even without S 3 'ni{)totns, until it is 
diagnosed as ;i tuner. V.'ith progression, there are various t3-j)e- of pain, febrile 
rc-aetioti'-, syintdorn-i of Cdlitis, with alteration of the sexual cycle erd^- in the fmtil 
stag-'.'. Pf.igrc-sion is iistcr-pcrsed •.-.•ith apparent remi'-’^ions, {lurulenf fusion and 
sc--'iridnrv ti-t'.ila formation, in%a''ive tendency, abs'-<-,s for.’cation v.-itli but sligiil 
h'-tiliag of tie- cavities, and a tendt-ney to n.,-w fistula forfi.-ition with invasion of 
Ice- rone,- tre-ntinf.f - 1 . 
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J. P. (inrjram:. 
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Do Moraes, A.: War Trauma and the Female Genital Apparatus, An. brasil de 

frniec. 8; L’S.'5-2.0J, .1043. 

Diio lo the typo of war now Ijping- fought, everyone may be injured by air bom- 
bardment. TJie author pre.'^ents the following outline of the ways in which war 
trauma may effect the female genital apparatu.<s. 

I. By direct action on the genital apparatus 

1. In pregnant women 

2. In nonpregnant women 

a. Xormal genital tract 

b. Pathologic genital tiaet 

II. Repercussion on the female genital apparalu.s and its fun<Uions by traumatic 
agents acting at a distance 

1. By physical action (displacements of the body) 

2. By action on the vegetative nervoms system (emotion) 

III. Skeletal lesions with in-iniary and secondary effects on the bones of the pelvis 
affecting the reproductive process. 

J. P. GltEENIIILL 

Chevalier, E. hi., and Salaher, J. A.: Chorionepithelioma: Diagnostic and Ther- 
apeutic Considerations, Obst. y ginec. Latino-Americanas 1: 471-47S, 1943. 

The authors suggest after a thorough review of the literature, that the diagnosis 
of chorionepithelioma should be accomplished in three separate steps; clinical, 
anatomic, and biologic. The clinical symptoms depend on localization, whether 
or not there is a coexistent normal or pathologic ])iegnancy, and the presence or 
absence of metastases. The degree of malignancy also accounts for much variation 
in symptoms. In intracavitary uterino chorionepithelioma, the classic triad of 
symptoms consists of rectn-ring metrorrhagia, serous discliaige from necrosis of the 
tumor, and fever, indicating infection or thrombosis in an anemic patient, with 
transparent pallor and ash color, and with albmninuria and cylindruria. Examina- 
tion reveals a globular uterus, smooth, .«oft, movable, with a softened cervix. Some- 
times the cervical orifice is open, permitting intrauterine j)alpation. Intramural 
chorionepithelioma is asymptomatic until it perforates tho endometrium or peri- 
metrium. 'Wlicn the lesson is situated in the cervix, (he .significant finding is re- 
peated metrorrhagia which docs not re.«pond to curettage, whose true nature finally 
is revealed by histologic study or metastases. 

The clinical examination is completed with Iicmatologic and radiographic studies, 
and tlien histologic study of material from the ccr\-ical or intrauterine cavity is 
made. Interpretation is somewhat difficult, because the elements constituting the 
tumor are morphologically and biologically identical with cells derived from the 
trophoblast, giving rise to doubt as to whether they are from a chorionepithelioma, 
or from ovarian rests. The following arc considered as presumptir^e indications of 
chorionepithelioma: (1) Marked solid proliferation of tiie chprial epithelium; 

(2) existence of changed maternal tissue when deep portions are obtained. 

Biochemical investigation yields confirmatory evidence of the presence of chorion- 
epithelioma, which usually is accompanied by excessive gonadotropic hormone, al- 
though some negative tests have been reported, Tiio autliors believe the value of 
.biologic determinations lies in serial tests and in correlation with clinical and 
pathologic findings. 

Tho plan of treatment in a patient with choriouepitlielioma should be: (1) Com- 
plete clinical study; (2) investigation of metastases; (3) .surgical treatment by the 
abdominal route, permitting complete examination of the genital organs, finding the 
exact situation of tlie tumor, and, in removing it, reducing uterine trauma to a 
minimum with ligation of the veins to prevent operative embolism; (4) in ae- 
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cordance witli the extent of the lesion, and the patient's affe, total hysterectomy, or 
subtotal, with the possibilit}- of saving the adnexa; (5) roentgen therapy for visceral 
nictastases; (6) vaginal surgery and radium for vaginal motastases. 

J. P. Gr.KENTULlj 

D’Atiuila, H. P.; Erytbrosedimentation in Complicated Myomas, An, Catedra de 

din. ginec. 2: 251-23S, 1943. 

Tlie author discusses this subject with details from nine illustrative cases. She 
believes that a high sedimentation rate in the presence of uterine fibromyonia 
(eliminating other causes for this finding) is a definite indication of a complicated 
lesion, even though gjmeeologic examination may not reveal any abnormality. 
Histopathologic study should always be carried out after operation for removal of 
a myoma accompanied by high sedimentation rate. This will reveal areas of tis.sno 
showing necrobiosis, li}’alino and mucous degeneratioms, localized infection, and some- 
times sarcomatous and carcinomatous zones. Circulatory changes constitute ap- 
proximately 30 per cent of the complications in uterine myomas. 

J. P. GaKENJiinn 

Lavarello, A. G-.: Central Abscess of the Ovary, An. Catedra de clin. ginec, 2; 

272-288, 3943, 

Central abscess of the ovary and abscess of the corpus lutcum are, from the 
anatomopathologic standpoint, two distinct processes. TIio former, .surrounded, tiiat 
is, within the elonienfs of the org.an, causes profound changes botli in function and 
structure; there arc progressive stages, from normal tissue to total de.structioii of 
tlio ovary, at whose expense tlic purulent cavity is fornied. In an ab.«coss of tlic 
corpus lutcum, tlie process may bo called peripheral, and there is not destruction, hut 
alteration, usually of the infiltrative type, of the parts of the ovary adjoining the 
process. 

Most authors regard the ]>athogenesiB of central abscess as of puerperal origin, 
either po.st partum or postahortivc, and from his observation.®, the anlhor i.s inclined 
to agree. 

In regard to classification, the author suggests that, on an anatomopatliologic 
basis, centntl .ab.®ce.“s should bo included in cbronic interstitial oophoritis, while 
luteal abscess belong.® to the acute types of ovarian infianunaliou due to i>eriphcrat 
infection, 

J, P. GiiEKxmi.t, 


Bate.s, Eoblcy, Jr., and Euckcr, Pierce M,: Tuhcrculosis of the Vulva, Virginin 
M. Monthly 71: 19!), 1944, 


Tiilwrculosis of the vulva i.® tlie rarest form of genital tubcrculo.Hi.®. It must he 
difi’erentiateii from estbiomcne. tertiary syphilis, grur.nloma inguinaie, and e.nr- 
einoinru The vulval lesion m!iy be either }>rimary or secondary, the former living 
rare and diflicuh to prove eoii<-bi®ive!y. That it m:iy be :tcquired by lueai inoeiila- 
iion at eoitu® i.s open to question, but it i.s true Giat the disease lia.® been jirodiieed 
in the vagina of guinea pig.® after first seusitizing the animal,''. In the .‘■eeoud'iry 
case.-, tfie infection often extends from a neigiiboring org.-Ji sindi as Idadd'*.' "t 
re.ttuns, at:d of course, tntty rei-uU from a de.'iending iniV'gioti from tlie vagina or 


utcni®. 

PrfignO'i® mu-t bo guard*'-}, spontaneoii® b'-nling i/':*'tirs. Thr 

meat i® not W'-il t-strdili-’.u'i, h>;jl ca-*-.® are »•!!*•.} fi-nUi tiie litecaf tire tfi'ati-d by ex- 
,'(>>10!). radiritioii, or .arqiSication of /in*- chtori-ie in aii-oli'd, 

Tl.e a'.uiio.'"® Ti’port .a of re'-ond,'!.*';.- riji'.;,} t;!b,'r, uhi'i' ‘.vith r. hi-t"ry of 

puhv.'jnarv tulw’'.'cub>sis in a hi-tory «if rcc!,n:igii!:>! fii-toSis in It'.’ej. .\t th'- 
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age of 44, she reported for examination,, not for the ulcer on her vulva, but to see if 
she was pregnant. A photograph of the lesion is sho^vn together with the photo- 
mierogiaph of the tissue removed for biopsj*. The base of the ulcer was granular 
and bathed with pus, it was acutely tender. The genitals were otherwise negative. 
The pathologist reported, nests of epithelioid cells situated just below the epithe- 
lium and surrounding giant cells of the tuberculous tj-pe. ” Although acid-fast stains 
could not be done, the histologic findings were charactcristio of tuberculosis. 

!N"o treatment was instituted because of the patient ^s extreme pulmonary involve- 
ment. She died a few months after the local lesion was discovered. 

William Bickers 


Gynecologic Operations 

Borras, P. E.: Obstruction of the Bladder Neck in Women, An. Catedra de din. 

ginec. 2: 130-156, 1943. 

Two cases are reported by the author with discussion of symptoms, endoscopic 
signs, pathologic anatomj' and treatment. The outstanding symptom is painful and 
difiicult urination. Oceasionallj', there is some hematuria and urinary retention. 
Following the local sjnnptoms, general disturbances result from lack of rest, dis- 
tracting pain, inabilit.y to work, and increasing nervousness, which is exaggerated 
with the failure of all medical treatment. The cystoscopic picture is characterized 
by thickness of the vesical columns and cells, and sometimes by true diverticuli, 
which reflect the pressure to which the bladder musculature has been subjected be- 
cause of the obstruction at the outlet due to rigiditj' of the sphincter. The muscular 
coat of the sphincter, histologicallj', shows, marked hj’pertrophy and hyperplasia of 
the fibers, changing their disposition into a picture resembling uterine myoma. 
Within the muscular tissue, infiltration of inflammatory elements may be found, and 
always a sclerotic process which leads toward fibrous transformation of these elements 
of the bladder neck. 

Once the diagnosis of disease of the bladder neck has been made, there is only 
one treatment and that is surgical. It is necessary to open the bladder neck itself, 
and three routes may be utilized, perineal, endourethral or vaginal, and transurethral. 
The sclerotic portion of the bladder neck is destroyed through a resectoscope, prefer- 
ably, the MacCarthy instrument, because it allows vision of the surgical field, and 
extensive areas of tissue can be resected rapidly, because of the variation in form 
and size of the electrodes. The two patients reported were operated by the trans- 
vesical route, because a MacCarthy resectoscope was not available at the time, and the 
transurethral route promised to be difficult because the bladder in both instances 
could stand little distention. Marion prefers the transvesical route in all cases 
because it allows complete and radical operation without increasing the risks, and 
because it permits exact calculation of the zone to be extirpated, and even allows 
complete removal of the bladder neck. The author, however, notwithstanding the 
good results in his two cases uith this method, believes that, generally, the trans- 
urethral approach is the one of choice. 

J. P. Greenhill 

Borras, P. E.: Morbidity and Mortality in Surgical Treatment of Uterine Tumors, 

An. Catedra de din. ginec. 2: 90-96, 1943. 

The author presents a statistical study of 1,240 cases representing a 30-year ex- 
perience on two surgical services. In the majority of instances (968), the tumors 
were fibromyomas; in only 22 cases was cancer present with the fibromas. The 
predominant sjauptom was menorrhagia or metrorrhagia in 687 cases (54.83 per- 
cent). In 663 instances, another operation, such as appendectomy, salpingectomy, 
etc., was performed concomitantly. 
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Postoperative complications occurred in 346 o£ the 1,240 cases, tlic majority 
caused by pulmonary processes (3S.72 per cent). In order of frequency 'were the 
follorvingT phlebitis, paraly^tie ileus, parotitis, cystitis, surgical shock and fever 
of undetermined cause. Cardiovascular complications included collapse, peripheral 
failure and cardiac insufficiency. , 

Of 130 patients who had total hysterectomic.s, 108 had some postoperative dis- 
turbance. Among 769 cases in which subtotal h_vstcrectomj' was performed, com- 
plications occurred in only 95. In reviewing the record of complications in recent 
years, it is obvious that newer methods of preparing patients for surgery and recent 
pathogenic concepts of certain complications facilitate prevention and treatment of 
all postoperative difficulties. This .“itudj' indicates that the index of mortality has 
decreased constantly and now is not more than 2 to 3 per cent. 

In the statistics for the .30-year period, the mortality rate for surgery of the 
uterine mu.scle was 7.18 per cent. In contrast to this, in the la.st five years, it was 
1.8 per cent. Nevertheless, it is onh' fair to recall that formerly patients would 
submit to operation only in advanced stages, whereas now surgerj' is carried out 
much earlier in many cases. Of 1,2-10 patients in the entire scries, 89 died. The 
greatest number of these deaths was due to cardiac complications (36, or 42.09 per 
cent). Pulmonary complications accounted for 2.5.82 per cent of the dcatli.c, 

,T, P, GnEExmm- 


Borras, P. E.: Surgical Treatment of Uterovaginal Prolapse, An, Catedra d din. 
ginec, 2: 07-103, 1943. 


The author states that no fixed procedure cau he folloAvcd in operative treatment 
of vaginal and uterovaginal prolapse, for various factors must ho considered: The 
condition of tlie tissues, grade of le.sion, patient's age, with all its subsidiary factors, 
constitutional type, economic status, etc. In his experience, there are four funda- 
mental fact.*-' to bo ascertained: whotlier or not a retroflexion has to ho corrected; 
whether or not a ayptonolo requires dis.scction of the fascia and reefing of the pubo- 
vesico-uterine ligaments; wlidhor there is elongation of the cervix; whether a 
posterior colpocele requires repair, and if so, its extent. 

These types of cases :ire discus.*^cd in cimnection witli the Halhan and Pother- 
gill operations. The ;iutlior liclicvos tluit both are superior techniques, and that the 
results are practically identical, hut for siinjilicity of technique and minimal risk> 
he prefers the Fofhergill procedure. He comments that his own statistics would 
sefuii to contradict this, sinee he rcporly two deaths with the Fothergill, and none 
witli till* llalbaii operation. However, one of these jiatients was tiged and died from 
syncojte twelve days :tfter operation, wliiic the other got out. of bod, against the 
furgi'fin's inst ructions, :itu1 siiffered a .severe hernorrliage, necessitating removal of 
the tampon by the atleniJing physician, with separation of sutures and siiiiscquenf 
infection. 


Two series of eases from the Ho-pital Esimnol nml the Catedra de niriecologia 
are present*'-!, :i total of 6.32, tlperafinri was carrieil out in .os'.*; the Halbtin tceh- 
r.iniie was u*;*’*! in 293, an*! the Fothergill in Mo. t^ixl.v-foijr hyrterc''(otnies for 
lirolftp-*- and 28 -.vard cystejM-xic-' were ab,, done, anti the r'-mainder of the opcr.'a 
fion*- was perforn.f'd by otle-r te<-lin'njue- or was done before the Hall, an operation 
was us-'*'!. 


Tiie surg 
gilt .qojr.ti' 
hihit g.'erJ 
and two rtf 


T'i resub- ar 
,, Ti’.*-:*' ar-' 
'ipr.vi. a*, 
r : i ' e 1'/ >r i . ' ‘ r 

d van. ! o 


‘ t'lirirely -atisfaetory with either tie- Tlalbrin or I’nth*’.'- 
pra.-f ic.'illy n*i re,'urreri'-es and tii." pr;ti*-i>!‘* gericfaily < ’• 
Tic-r*' -'..'re enlv five «•:>*»*-.■ t.f re*->irrer!ee r-.ft'-r tli*'- HriH"'!?-. 
ill. pM--*/i|.er;>t tve e'la plic,';! v.yjc: If'-mat-naa of fh*- 
e h-a.orri.-e,', 2 v-j.i-i. fHaDcia) ; ry-titiv ‘ 
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cases (2 Halban, G rothergill) ; febrile course, 3 (2 Halban, 1 Pothergill) ; phlebitis, 
(Halban) ; cardiovascular failure, 1 (rothergill). 

All tjpes of anesthesia were used, but spinal anesthesia with novocain and in- 
filtration of the vaginal tissues with adrenalin solution was used in the majority. 

J. P. Greenhill, 


Labor, Complications 

Ferrari, E. A.; Present Conception of Treatment of Obstetric Shock, Obst. y 

ginec. Latino-Americanas 1; 479-485, 1.043. 

Obstetric shock is a s3’ndronie resulting from depression of many functions — 
neuromuscular, glandular and visceral, but reduction of effective circulating volume 
of blood and of arterial tension is of basic importance, and treatment must be di- 
rected toward combating this. 

Transfusion of whole blood is the best treatment for patients whose shock re- 
sults from quantitative loss of blood, and who need both plasma and blood cells. 
Transfusions of whole blood are contraindicated in patients whose shock is the 
result of loss of plasma (obstetric operations with prolonged visceral exposure), be- 
cause of hemoconcentration, and administration of plasma alone is more beneficial. 

Blood plasma is the substitute which is now accepted as most satisfactoiy and 
effective. It meets the prime nccessitj' of restoring circulating volume promptlj'. 
It is phj-siologic and stable, easilj’’ transported and prepared easilj' and quicklj% 

As complementary medication are the administration of analeptics with peripheral 
and central action; warming of the patient; lowering of the head; oxygen and 
morphine in cases Avith excitement or pain, intraA’enous injection of warm saline 
solution. Heart stimulants are ineffective, as arc also subcutaneous or intramuscu- 
lar fluids, because the peripheral circulation is greatlj- retarded. Preseverence in 
treatment and supervigilance of the patient Avith shock are necessaiy to obtain sat- 
isfactorj* results in this condition. 

J. P. Greexhill 

Macleod, A. J.: Manual Dilatation of PelAris, Brit. AI. J. 2: 484, 1943. 

The author refers to his preA’ious report (193G), of a case in which the pelvic 
girdle Avas dilated to avoid the death of a patient in parturition. He noAA’ reports 
four cases. Thej' Avere primiparas Avith minor degrees of pelvic contraction, com- 
plicated by early rupture of membranes and shoAA'ed signs of fetal distress after 
protracted labor and at a time AA’hen ‘‘the size-relation of the head and passages 
was unfavorable. ’ ’ He writes AAuth reference to technique : Leverage must be from 
bone to bone, and may be done AA’ith the fingertips on one and the knuckles, or the 
back of the hand against the other. The pressure should not be long continued — a 
fcAV seconds, and should move from one pair of points to anothdr. The fingertips 
may stretch the taut ligaments by stroking across their axis. 

The author concludes that manual dilatation of the bonj- pelvis can be safely and 
successfullj' used to minimize birth trauma and that it is especially indicated in cases 
of slight disproportion Avhich have to be deliAmred at an unfavorable stage. 

Fred L. Adair 
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The Practical Clinical Importance of the Rh Blood Type and a Project 
for the Collection and Preparation of Suitable Rh Typing Serum 

In J5>10, Lniiil.fttt'iiKT tuui WifiuT iIi’i-ovitinI tlsc ni-v.' l(1iirn! tvjn' — lUi, prf-.'if'nt in 

pnr coni <,<f Hi<* whito fiopiitnlion nntl uli-i'n* in KI pfr Ci-nl. Ai fir-t, ii v.ri" 
llunifiht to luivo no jirndifnl or clinicjil iroporJunre. Ilov.ovcr, it v.:i,« s^ooii ilr-mnii- 
ptrnfod by l^oviiiP titnl by Wifiior tlmf. lCli-n<-<jrtttvc inilivi(li)n!“ (Inciciiif: {iii.t Till 
n^plutino^on) nii};iil, ninlor oortnin ilovi-ioji iiiitr.iinr nntiboili>\« 

nj^aiiijiL t!if> lUi fnotiir tiTol riiaor roritoi? vMitisoipKMti'os from tJio nirfion of Mirli anii- 
nii JttJf'hitiiiinH. 

Alinnilant ovi>b'nt'c baa Im-iti I'nllio'ital by now to <.Iiou tlmf anti-b'h ac;;lntiiiin'! 
may bo ilcvolopod in RIi-no”;itivc tnabw nfiR fonmlcs a« fim roviulf of oim nr ttioro 
traimfiit-ions with Kh-pOH'ilivo blooil, iiiul in •.v/onon. t>y roju-atto! pri'trnancios involving 
an lUi-poFitivc fotim (this blooil typo b'-ing inlioritfd aa ti <lomin;tnf oIiara<’!oriHtio 
from tho father). 

Ibvngnizod intragroiip trani*fn«ion roaotiouf* thio to I’h incomj'ntibility liavo 
apparently betm quite mro in civilian i>ractice. Thir. dooy not imply that JJli-ncga- 
tive indiviflual.** -vvlio receive Itli-positive blond fail to develop antibodies, in most 
in.stances. On the contrary, data from the Ht<>(>d tironping Laboratory of Boston 
suRgest. that many Mich roeijnents develop weak ti"gUitinins. Suhsequent trans- 
fusion reactions tiro fairly mild unless ninnerous transfusions are given and strong 
ngglntinins develop. Prcdiably the most iinportnnl reason for failure to note a higher 
percentage of hernolytie, transfusion reaetions of this type is that multiple trans- 
fusions arc tho exception in civilian practice. More than 95 per cent of tlic trans- 
fusions are single infusions of blood. In contrast to this, in tho treatment of mern- 
ber.« of the Armed Forces, mulliple transfusions arc exceedingly common, and tiicrc- 
foro transfusion reactions in the I.'l per cent of the pojnilation which arc Kh negative 
arc quite lilccly to become more frequent and severe, thus interfering with benefit 
from tho procedure, with speed of convalescence, and even with eventual recovery. 
This has been, borne out by statistics available from the British Armed Forces. 

Because of the increasing availability of plasma and whole blood, and the 
attempt to diminish maternal mortuHty due to hemorrhage and puerperal sepsis, 
transfusions arc now given to patients in obsictrie services much more often than 
in days past. In contrast to the experience with medical or .Mirgical cases, a first 
transfusion of I?h-po.sitivc blood to an Rh-negative mother, who has been sensitized 
by pregnancy with an Rh-positivc fetus, may be followed by a fatal reaction. Also 
an Rli-ncgativo woman of childbearing age, given Rh-positivc blood, will be sonsilizcd, 
develop anti-Rh agglutinins, .and if she then has a pregnancy involving an Rh-posi- 
tivo fetus, the child will develop crythroblasto.sis, often of the most severe type. 

To sum up the accumulated facts, it may be stated that Rh incompatibility is 
of practical importance under the following conditions: 

1. Rh-negativc recipients, men and nongravid women, who receive repeated trans- 
fusions of Rh-positive bloo.d may have intragroup hemolytic transfusion reactions. 
Such reactions do not occur following the first transfusion, but .after a suitable 
interval for the development of antibodies, further transfusions produce signs of 
increasing hemolytic reaction with jaundice, anemia, and finally anuria. 
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Bli-positive infants born to mothers who have anti-Rh agglutinins may show 
rarjing degrees of hemolytic anemia of the newborn, or erythroblastosis fetalis. 
The severer forms are characterized by late fetal death with congenital hydrops, 
and icterus gravis. In this situation, Eh typing of motlier, father, and child are of 
diagnostic value, and demonstration of ajiti-Eli agglutinins in the mother may fix an 
otherwise questionable diagnosis. 

3. Serious and even fatal hemolytic transfusion reactions may result from the 
vert/ first Iratisfvsion in Eli-negative women who have been sensitized and ha've 
developed anti-Rli agglutinins through pregnancies. 

4. The rise of Eh-positive blood for transfusion of Eli-negative women even for 
the first time maj' initiate the formation of anti-Eli agglutinins and produce erythro- 
blastosis of a severe or fatal form in their Eh-positive offspring. 

For the above reasons, it has become apparent that Eh typing should be carried 
out for: 

1. Eecipionts of whole blood or of resuspended red cells, especially if multiple 
transfusions are contcm 2 )lated, in order to avoid giving an Eh-negative individual 
blood that is not compatible according to this factor, i.e., Eh-positive blood. 

a. It is most imiiortant to tj’po recipients of multiple transfusions or persons 
having a history of previous transfusion.s. 

b. Donors and stored blood .«hould al.'jo be typed for Eh, so that suitable blood 
is available for the Eh-negative individuals. 

2. Anj' woman whoso history suggests the possibility of erythroblastosis in the 
fetus — either by one or more stillbirths, or infants born with hydrops, jaundice, or 
anemia, before even a first transfusion is given, since a fatal reaction may occur. 

3. Women of childl>earing age before transfusion, since Eh-negative women given 
Eh-positive blood may be so sensitized that future pregnancies will result in dead 
or damaged infants. 

4. Babies born with jaundice and anemia, in order that their recovery may be 
facilitated bj* transfusion with Eli-negative blood. 

The Military Services require Eh-tj"ping serum even more urgently than do the 
civilian hospitahs, since multiple transfusions are so much more common in military 
institutions, and also because obstetric services are expanding in military establish- 
ments. Not only is it necessary to have such serum for the typing of recipients, but 
also for the typing of i)rospective donors, either for the Eh-negative patients or for 
a donors list or for banked blood for emergency use. The most serious difiiculty 
in this connection has been the relative paucity of available serum. The reasons 
for this are threefold: 

1. Experimental or animal serum is difficult to jmoduce and gives agglutinations 
that are unreliable or difficult to read by the average technician. 

2. High-titered serum of human origin occurs chiefly in women recently delivered 
of orj'throblastotic infants, and even here it is found in only one of 20 such women, 
or one in 4,000 deliveries. 

3. Such high-titered serum may be highly specific (70 per cent mstead of 87 per 
cent positive reactions), and therefore may not be useful for general Eh testing. 
This makes the occurrence of high-titered useful serum about one in 6,000 deliveries. 

For these reasons other means of increasing the supply of Eh-typing material 
seemed required. It had been noted that low-titered anti-Rh serums were much more 
commonly found (ten times as often) than the higli-titered agglutinins. However, 
this material was not safe for general laboratory use because the tests obtained were 
not clear-cut and many negative results occurred with known Eh-positive cells. 
Through the cooperation of the Department of Phj'sical Chemistry of the Harvard 
Medical School such low-titered serum was concentrated into a globulin fraction yield- 
ing good typing results. This opened the possibility of utilizing the more abundant 
supply of serum containing low-titered Eh agglutinins and thereby possibly meet- 
ing the need for Eh-typing material. 
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Jtii typino (.('nini, .*•/> llint any )io‘'{(il;iI or Irdtoratoiy mny have itr* otvo jnntfrird 
witliont tii'hiy. Sjictdtil pronddic-jo-.l rojitriiiior." nn<! t»i.i tt)!nv sirn irfinji rent to nil 
pliyririntiH and ho.'-jdtji!^ riiojiornlin*,; in tlii?' J'rojv't ro tlitit siliipnEont of 5jjcoitt;'*n-: 
jnny in' ('.vpi'ditoij. ,\);^o roiloioino lio’iif-.- niid pr'Tiddrr.’^-rd contninerr for .irndinj; 
Idood Formii vin tiir oxpro-y. (‘ollc.'t. nro ijli!nin;!lilr on n’litn-'-t. 

Only thronpdi snoh n coopi'rntivf ontfrprt'!" for obtainin’: ntiioitnt!: of I£h- 

(ypint: hontm doos it socni ]io-<il)!o to nicot tlio iiroi-ni nttil iioTi'a’-ini: nood** of tlir 
Military Forcc.x, ns inort? n'hoh> blood i.« b'-trif: n^o/l ; td-o i>y this nionns it is hojird 
to Hi)})jdy till' iiniDf'diiito nnd fnlnn’ di'ntnnds of ob-tclrii; run) oonorril ho-pitnls. 

AH roqnt'slH for inforintilion nnd for inntorinl shonhi in- nOdn-.'-od to ])r. Louis Iv. 
Diniaotul, lilood firouiiinj: Ltdioratory, i’.oO I-onowood Avomto, BtjsKin lo, Mnistifliu- 
setts. 



Candidates certified (total 95) by American Board of Obstetrics and Gynecology 
at the meeting held Jiine 13, 1944 at Pittsburgh, Pa.: 


Aaberg, Monrad Edward, Lt. (MC), 
UShTll, Eaval Air Station, Bruns- 
wick, ]Mc. 

Aljarbanel, A. R., IM.D., 172G Eye St., 
E.W., Washington G, 1). C. 

Allen, AVillard M., M.D., 6.S0 South 
Kingshighway, St. Louis, Mo. 

Andrio.le, A'incent A., jM.D., 302 South 
Alain Ave., Scranton, Pa. 

Backhus, Louis C., ALB., 79 Greenleaf 
Ave., AVatei-bury, Conn. 

Baini, Robert, AI.D., 31G Alichigan St., 
Toledo, Ohio. 

Baron, IIenr 3 * Arthur, AI.D., ]53S Sher- 
brooke St., AA'est, Alontrcal, Quebec, 
Canada. 

Bates, Alarlo P., AI.D., SG20 AA'oodhnven 
Blvd., AA’oodiiavcn, N. Y. 

IBund, Harve.y G., AI.D., 91 Twentj-- 
Ninth St., E'ewiiort News, ALt. 

Blank, Eric Jlenrv, AI.D., 240 AVilliains 
St., New London, Conn. 

Blinick, George, M.D., 55 East Stith St., 
New York 2S, N. Y. 

Brand, A.'shley AI., AI.D., 122 S. Alichigan 
Ave., Chicago, 111. 

Cacciarelli, Robert Anthony, AI.D., 517 
Roseville Ave., Newark, N. .T. 

Campbell, Jean Fraser, AI.D., 238 Queens 
Ave., London, Ontario, Canada. 

Carapetvan, Haig, AI.D., 40 East Gl St., 
New York, N. A'. 

C!ir])enter, Frederick, AI.D., 42-12 l()4th 
St., Corona, N. A*. 

Cianfrani, Theodore, AI.D., 19.30 Chest- 
nut St., Philadelphiii, Pa. 

Countiss, Eugene IL, Surgeon (R), 
U.S.P.H.S., G07 Alaison Blan(die 

Bldg., New Orleans IG, La. 

Dobson, Catherine Lindsaj', AI.D., 25 E. 
AVashington St., Chicago 2, 111. 

Eichhorn, O.scar J., AI.D., .Tenkins Ar- 
cade, Pittsburgh, Pa. 

Engel, Edgar L., Captain (AIC), 0’Reill_y 
General Hospital, Springfield, AIo. 

Faber, John Edwin, AI.D., Majm Clinic, 
Rochester, Alinn. 

Farthing, Thomas E., Alajor (AIC), Pine 
Bluff Arsenal Station Ho.spital, Pine 
Bluff, Ark. 

Fields, Harry, AI.D., 133 South 3G St.., 
Philadelpliia, Pa. 

Fogel, Julius, Captain (AIC), 225th Sta- 
tion Hospital, APO 381 c/o Post- 
master, New A''ork, N. A''. 

Freda, AGncent C., AI.D., 30 N. Alichigan 
Ave., Chicago, 111. 

Free, Eugene G., AI.D., 5841 Alaryland 
Ave., Chicago, 111. 

Freidman, Louis L., AI.D., 25 AY. Fourth 
St., St. Paul, Alinn. 


Gant, Landon G., Lt. (AIC), Station Hos- 
pital, Daniel Field, Augusta, Ga. 

Giles, .Iimius A., Captain (AIC), Station 
Ho.spital, AA'est Point, N. Y. 

Gold, Edwin AL, Alajor, Station Hospital, 
Camp Blanding, Fla. 

Golub, Leib J., AI.D., 338 South 21 St., 
Philadelphia, Pa. 

Grodberg, Burton G., 1st Lt., Station 
Hospital, Camp Phillips, Ivan. 

Harrel, Donald Grant, Alajor (AIC), Sta- 
tion Hospital, Ft. Jackson, S. C. 

Hart, Samuel D., AI.D., 1911 AVilshire 
IBlvd., Los Angeles, Calif. • 

Hartnagel, Grant F., Captain (AIC), Sta- 
tion Hospital, Camp Hale, Colo. 

Haw.s, .John AL, AI.D., 9 East Chase St., 
Baltimore 2, Aid. 

lledberg, Herbert E., AI.D., 3G Pleasant 
St., AA’orcester, Alass. 

Hertig, Arthur Tremain, AI.D., 221 
Longwood Ave., Boston, Alass. 

irc.ssert, Edmund C., AI.D., 417 Cooper 
St., Camden, N. J. 

Ibuvell, Gu.v Crawford, AI.D., 33 Ponce 
do Leon Ave., N.E., Atlanta 3, Ga. 

Hoffinann, C. D., Alajor (AIC), Station 
Hospital, Columbia Armj' Air Base, 
Columbia, S. C. 

Ilvman, Earl, Lt. Comdr. (AIC), A^(S), 
USNH, U. S. Naval Dispensary, 
Long Beacli, Calif. 

.T.nme.s, David AV., AI.D., Northern Per- 
maneiite Fouiidation, A'ancouver, 
AA'ash. 

.Tolmson, Fred Lotfridge, AI.D., Aledical 
Arts Bldg., Hamilton, Ontario, Can- 
ada. 

.Tona.s, Josej)h Q., AI.D., 430 East SG St., 
New A’ork, N. Y. 

.Turow, Hariy N., AI.D., 853 Fishei- Bldg., 
Deti'oit, Alich. 

Kirkwood, Samuel B., Alajor (AIC), Box 
93, Ashford General Hospital, AAl 
Abi. 

Klein, .Toseph, Alajor (AIC), AAF Re- 
gional Station Hospital, Barksdale 
Field, Slireveport, La. 

Ivu.shner, J. Irving, AI.D., 1840 Grand 
Concourse, New York, N. Y. 

Langlej’, Daniel B., AI.D., 3G-19 Bowne 
St., Flushing, N. Y. 

Lattuada, Heniy P., Captain, Station 
Hospital, Ft. Benning, Ga. 

Lennox, Arthur Lamley, AI.D., 1838 
Parkwood, Toledo, Ohio. 

Levan, Arthur B., Captain (AIC), 131st 
General Hospital, Camp AleCain, 
Aliss. 
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T.niini, !)1.’0 •} ,Slr<'ol, 

SjU’.rnincnto, 

Lilly, U.-nilfl T., hi. (MC), VfS;. UHNll. 
.‘117 Clmri’liill Unicl, I’alnu'Ho (liir' 
<li'ns, (.’Imrli'.sloi), S. i', 

Mutui'i'.'ii', Antonio A., Al.|),, "iti PriH'tor 
Ni., -l■’r;l^linol(')Tl), Mn.'-h. 

Moir<iitli, Iticlmr.l S., J,t. USNH. 

ItJJ i'inft 7() Slroc!, X<nv VorJ:, X, V. 

Mint/.. Iviv.nrd 1., M.D., .'tl.'! Dnvid 
Wliitncy J)>'tri)it, Mi<')i, 

M itclioll, I'niin’is V., I.t, 

rsNH. 7S Hni-lininiii Nt., N;in JVnn- 
cisco, (?:ilif. 

Mtninlu'r, .Incoli, .M.D., Modicnl .\rt« 
JtliifT., Montionl, C^nolioc, 

Mor.*.*-, M’jllnnl .Inch.'^on, M.D., :V2 C’inin- 
nin(.C Nl., Now Loinlnn, (.'onn. 

Mmnlcll, Bi'ii.inniin .1.. M.D., 4.').")() Con- 
lU'ctiont Avo., N.AV., AV'n^liiiifjton, 
D. C. 

-MylicH, Gordon M'., .7r., M.D., ]22 MVli- 
inoton .St., Kiiijr.^ton, Ontario, (Mn- 
ndii, 

Newton, I.onis, M.D., .SHl l,:ifjiyetie St., 
Hrid^eport, Conn. 

Norris, .lanie.s W., 1st I.t. (MC), .'<tati<in 
Ho.spittil, l''ort Itt'iijiiinin Jftirrison, 
Ind. 

Xuckols, Ifnjiii Hunter, M.D., 121.7 

Fonrtli Ave., Seattle 1, M’nsli. 

I’tifton, Georffo D., l.’iipt.'tin (M(.t). Sta- 
tion Hospital, We.stover Field, .Mass. 

JVtflen, .1. William, (?ji[itiiin, .Station 
Hospital, Olvlalioina City -Air Depot, 
Olcl.atiom.'i City, Okhi. 

Pink, Herman Alltert, M.D., n t7 Medical 
Arl.s Bldfj., I’ittslmrf-di, Pa. 

T'orfie.s, .lolin C., M.D., 77 I’ark Avenue, 
New York, N. Y. 

Kadnian, 11. Melvin, M.D., Hsplamule 
A[)ts., Baltimore, Mil. 

iriemenselincider, Edwin .-A., M.D., 20(i.7 
Adelbert Bond, Cleveland, Ohio. 

Biffberg, Istnic 11., M.D., .'{2il South IS 
St., Philadelphia, Pa. 


Biley, Che.sier 1.,, Lt, IMC), V(.S), 
r.SNB, 2b2 We>Jt Bo.i-rnweii St., Win- 
che,ster, \':i. 

Bolf, Bruce P.aih'y, M.D,, 122 Bailroad 
.St,, .“-^t. .folinsbtiry, Vf, 

I!o«enf'eld, .Mortimer, Ist Lt, (Ml'), APO 
tib.'t, c/o Postnuister, Miami, Fla. 

.‘^.alerno, .loi-eph P., J.t, t.MC), Ft. Warren 
Station llospif.al, Clieyenm;, Wyo. 

.S;inders, .Mervyn .Sharp. -Vf.D., ],l;j Fast 
.‘'o, 'ri-mjde ,St., S.'iit Lake Citv, 
Cfah. 

.‘^eitr, GifTord De.Alton, M.D., 812 S.W. 
U'.'ishinofon portlami, ()re. 

,‘^etile, .lohn Morgan, .M.D,, lb Colonial 
Ch.'irleston. .‘-i. C. 

Simmons, Thoma*- Claybourne, M.D., 
P.t2i 17 .St., .\'.W., Wiishiiiglon, 
D, C. 

.‘-tnyder, Dontild C., M.D., lap ts. Mtdn 
St., .Akron, Ohio. 

.Stoinweg, I'aiii, .M.D., ll.'t.'J Park Ave., 
New York, N. V. 

Strother, Williatn K., .Tr.. .M.D.. CfAO 
tlaic I-asMi .Ave., Dallas, Te.'<. 

'I’liomas, (b-nihl F., M.D,, 2.'!20 Bo.ie- 
moal Pkiee. S’l'aftle, 'Wn'-li. 

Tisdall, Leslie Hughe.“, Captain (MC), 
J'il/.simons General Hospital, Den- 
ver Colo. 

AA'nllnce, .less 'riiornlon, M.D., ,'55-lo SO 
.“-^t., .Inekson Heights, L.L, N, Y. 

Wallimu), Biehnrd, Captain (MC;, Citnip 
Gordon, Station llosjdttil, Angu.sta, 

Wilkinson, MaeNaughton, M.D,, 10 N. 
Goodman St., Boche.ster, N. Y. 

AVinson, Samuel (!entld, M.D., ISO.? Pine 
St., Philadelphia, P;i. 

AVinter, Egon AA'., M.D., S2;7 .‘'’outli Tenth 
St,, Newark 8, N. .1. 

AA'ood.all. I’aiil .‘'ilas. Lt. Col., .Station 
Hosj)it;il, Myrtle Beach Boinhing 
Bange. Myrtle Beach, S. C. 

Zettelman, Henry .losejih, M.I)., 14-72 
.-Asbury Ave.. Evanston, 111. 

Ziipsin.-m, Leon. M.D., 1H)2 Park .Ave.. 
New A’ork, N. A*. 
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Original Communications 

A CONSIDERATION OF THERAPEUTIC ABORTION- 

S. A. CosGRo^’E, M.D., F.A.C.S., Jersey City, N. J., and 
Patricia A. Carter, B.S., M.D., Charleston, S. C. 

(From the Margaret Hague Maternity Hospital) 

T he seriousness of abortion as an ever pi-esent problem, and factor 
in unnecessary puerperal mortality and morbidity, need hardly be 
reiterated. Thus Taussig says, “abortion is probably the most wasteful 
of known, ills in its expediture of human life and human health.” 

Certain very special difficulties are involved in undertaking an attack 
upon this problem. And I shall not attempt a full consideration of it, 
■with all its economic, sociologic, legislature and medical considerations. 
But it seems to me that most of us shy away from some of the obvious 
implications of the situation. 

Our whole profession enjoys regarding itself as a highly moral and 
ethical group. We complacenth' assume that any individual who is 
admitted by scholastic attainment and satisfaction of legal requirement, 
into that group, is per se endowed with the honor and the high moral 
and ethical principles, which we like to think characterizes each one of 
us in our several attitudes toward our work. 

We therefore, rather shamefacedly deplore the tremendous incidence 
of what we offhandedly characterize as “illegal” abortion Avith a more 
or less definitive implication that by far the larger number of such 
abortions are perfoimcd by nonmedical individuals, or by a small num- 
ber of umvorthy persons. Avho by some misadvertence. have been ad- 
mitted into the sacrosanct ranks of those to Avhom proper moral and 
ethical .standards in the practice of their ]irofession has been provi- 
dentially inborn in our OAvn iiersons ! 

•Read .at a niectinfr of tlie Xew York Obstetifeal .Sooiet.v. Jlaicli H. 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their “Original Communications.” 
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i\ry .sole llip.sis is tluil we. ;i.s iiKlividunls jmil ns a iinitcfl jirofe.ssion, 
nnisl, njaiiilnin in oin* njjjo-oneli 1o this prohleni, a hnsie moral nml 
ethieal altitude. Wliatevei' are our .several divermsieies of tlioimlil eon- 
(■erniuj:' it, all a^ree that only adlierenee to individiuil inteirrity of pur- 
pose will ])revont the absolute detreneration of any system of remedial 
action advocated. Thus Hontiy, one of the most radical Americaii com- 
mentators .says. “1 have madcr certain of hohlintr inviolate the dictates of 
eonseicnee, both as a i>raetit inner of medicine . . . and ns a true believer 
in the ideals of liberalism,” and says that he is deejjly 'rrafeful that this 
combination lias been jiossible for him. Thus be ele.arly imjdies the 
diffieulty of most men in .so holdinir eonseien<-e inviolate. 

But an alarm eloelc eaiuiot .strike without heincf .set to a definite 
limn. The warninfr bell of oonseienee eannot rin" without a definitive 
ethieal .standard to wiiieh it is msircsl. The importance of such a .stand- 
ard just at this time is tmiphasi/.ed by tin- .statement that in connection 
with the accelerated war jiro^ram of medical <=dueation, many in- 
dividuals of lo.ss desirable moral i-alihre are likely to be admitted to 
our medical schools. 

But were I today the graduate of any nonscelarian medical school in 
the country, wliat jmsilive insli-uclion would I have had at any point in 
my career as an undergraduate student which would tell me just wliethcr 
and wliy 3 liad any right to do abortions, and what constituted tlie right 
and wrong of sucli .situations? In other word.s, what po.sitivc guidance 
would I have had as to tlio moral and ethieal values involved in abor- 
tion? 

I am afraid I would lie very much at a loss. My several inslructoi's 
would not have si)ent a great, deal of time imprc.ssing these mattei'S 
u])ou my embrs'onic medical mind. I would not, as such a new graduate 
in medicine, pos.sess any strong bulwark against the temptation to in- 
dulge in the practice of abortion in a manner and to an extent which 
would make me a steneli and a pariah in the opinion and estimation of 
the members of my chosen profession. 

If one desired to inculcate any .system of ethics, it would seem neces- 
saiy to start with some very fundamental definitions and then to 
chai-aetorize acts done in violation of the.se definitions as unethical, 
and unlawful. Tlierefore, let us attempt a statement of clcai’, workable 
concepts. Abortion itself is somoliines defined as nny termination of 
])regnancj' prior to the natural termination of complete, or full-term, 
gestation. Sueh an all-inclusive definition, liowever, brings into indis- 
ci’iminate consideration situations having no identity of moral .signif- 
icance. I shall accept a definition of abortion as “the termination of a 
jn’eviable uterine pregnancy; i.e., the expulsion or extraction of a live 
or a stillborn fetus before the seventh month (twenty-eighth week) of 
gestation,” (Childrens’ Bureau, U. S. Department of Labor), or the 
essentially identical phrasing proposed by Taussig as the legal definition, 
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■‘tlic destruction of tlie life of the cliild oi- its expulsion from the 
niothcr's n-omh, hefnre it lins become viable; that is, able to sustain life 
after its birth.’' Tt vill be observed that these definitions express 
nothing as to the ethical propriety of abortion. And yet, unless there be 
some definition along moral lines, there can be no distinction -whatever 
as between abortion which is legitimate and that -^vhich is not legitimate, 
or “criminal.” 

The common use of the jihrase “criminal abortion” in literature 
and texts would imply that there was such a distinction between 
legitimate and iilegitimato abortion in the law, and that we had only 
to turn to the law to receive the guidance which I am implying is de- 
sirable and salutary. Strangely enough, this is not so. The law in most 
of the jurisdictions of this coimtiw is based upon the old English com- 
mon law. Under this law the unborn child, prior to quickening, has 
no entity, no legal existence, tlicrefore no rights, therefore no possible 
violation of its rights, therefore no i)ossibility of a crime against it what- 
soever. From the standpoint of the fetus, there can be no crime involved 
in the destruction of its existence. In general this concept holds, and is 
embodied, in existing law in the several state jurisdictions in this 
country. 

The laws of the sevei'al states do indeed contain restrictions as to the 
performing or procuring of abortions. Most of them contain exceptions 
designed evidently to permit its emp]o3nnent as a therapeutic procedure. 
The terms of such exceptions, however, arc so astonishingly loose in the 
vast majorit}- of cases as to actuall.v constitute little deterrence. For 
instance, New Jerse.v law saj's, “am- person who maliciously, or tvith- 
oui lawful jusiificaiion, with intent to cause or procure the miscarriage 
of a woman then pregnant with child, shall administer to her, prescribe 
for her, or advise or direct her to take or swallow anj- poison, drug or 
medicine or noxious thing; or Avho malieiouslj- or without lawful 
justification, shall use anj- instrument or meajis whatever, with the like 
intent, shall be guilty of a high misdemcanoi*. ...” It vill be noted that 
there is no definition of “lawful ju.stification, ” nor an}’- specification 
of the function of the phj^sician in relation thereto. New York law for- 
bids prescription, supplying, administering, advising, or causing a 
woman to take any medicine, di-ug, or substance, or using or causing to 
be used, any instrument or other means, with intent thereb.y to pro- 
cure the miscarriage of a woman, unless the same is necessary to 
preserve the life of the woman, or of the child with tvhich she is preg- 
nant, and -sharpty increases the seriousness of the crime if the woman 
or her “quick child” dies. Here again, there is no specification of the 
basis of determination of the necessity for life salvage, nor resti’iction 
of the actual act to phj’-sicians. 

Yery few jurisdictions require that the determination of the neces- 
sity of abortion to save the mother’s life must depend on medical men, 
or that the procedure when so determined, be carried out bj’- medical 
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nil'll. Only four Jurisilii'linus rofoyni/.c ]»ri'siTv:il ion of iln* tnolhor's 
licaitli as jiistifyiim alinrlion. 

Mississijjpi cxciiipls rasfs '‘a<lviM-<i liy a pliysiciaii lo In- iiocossary/' 
willioiO .sprcifyintr I In* uroiiinl for surli iii'or-ssiiy, atnl Avifh no rrsfrir- 
lion as to who may ilo llio ])i'0(*i'dur(!, 

'I'lio most .spocific laws am that of Now ^Iixi'-o. whioli malms at- 
tiMiiplcil or ai'lual aliortion a felony '' provirlnl. imv.-ovor, an abortion 
may ho ju-oduoi-d when two physioian.*- lioonscd to foactii'o in the 
Stall* of Now Moxioo. in oonsullalion, doom it norossary to prosorve the 
lifi* of tin* Avoman, or to jin-vont serious and permanont hodily injury.’’ 


The J)istricl, of (.'oliimliin makes the procurement of misearriauc of 
any woman unlawful, “unless when necessary to jueserve her life or 
health, and under the direefiou of a lieeiised juaetitioner of medicine.” 
Tliis phraseology Avould ap})arenlly make it somewhat amhiiruoii.s a.s to 
whether the jiroeedurc actually has to he earriefi out hy a Heen.sed jiraeti- 


tioncr. 

In !^^arylaud tin* law provides “that nothin*: contained therein shall 
he. construed .so as to prohihit the }»roduetion of ahorfion hy a reirular 
practitioner of medieim* wlu'ti. after consultation with one or more 
re.sjiectahle jihysieians, he shall he salisfu'd tliat the fetus is dead, or 
that no other method will secure the safely of the mother.” 

If Ave cannot depend on the civil law for iruidance as to ethical and 
moral prineiple.s iuA'olved, there must he that in the several code,? of 
organizations like the American ^Medical Association and the American 
College of Surgeons to constitute a sufticienlly definite and specific 
guide. If there are such, T liaA-e been uiiahle to find them. 

Yet certainly if in general the. indiscriminate incidence of abortion 
of all type.? is a serious soeiomedical problem, it becomes c.s.sential to 
adopt certain definitions based on .secular ethical standards detennined 
by the preponderance of ojiinion of the hich-thinking members of our 
profession. 

Of eoui-se it Avould be possible to find such ethical standards existent 
in the teachings of several religious bodies. It is not felt desirable Ikjav- 
CA’er to re.sort to the direct teachings of any particular, or any scA’cral. 
.suck organizations. It is presumed that any ethical standards adopted 
by present-day medical or legalistic bodies Avould not lack the influence 
of organized religion on the background out of Avhich such items ol a 
moral code might arise. But it is unfortunate that there is enough 
difference in attitude betA\*een the scA'cral currently extant religious con- 
gregations, as to make specific religious teachings in respect to minutiae 
of doctrine, a difficult and insecure basis for a])]n-oaeh to certain prob- 
lems. In the present thought it is belicA’ed that the religious approacJi 


should be sedulously aAmided. 

“What are the bases upon AA'hieh one may erect an ethical standard 
to apply to this problem? It seems to me that they are very simple: 
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1. Physiologically, llie unborn human being at anj' time after con- 
ception is an entity with all the potential life possibilities of any other 
creature. 

2. It is entitled to the protection of those life potentialities as surely 
as is any other human being. 

3. It is the duty of the profession to save and conserve human life. 
Effort to save human life however, must not deliberately and of itself 
.ieopardize the life of another individual, nor even the same individual. 
One will recall numerous instances of the diseu.ssion of the propriety 
of particular operative procedures designed to directly save human 
life, the discussion revolving around the question as to whether an espe-“ 
cially high immediate operative mortality-risk .justifies the use of such 
])rocedure or not. In other words, it is recognized that it is not 
legitimate, even with the ob.ject of direct salvage of human life, to 
employ a means of therapj' so formidable that its inherent risk is 
.significantly large in relation to its poteiitial salvage possibilities. 

With these ^’ery simple basic considerations as the foundation for 
dur ethical structure, the deliberate and intentional interruption of 
fetal life and growth is actually murder. If this is so, then abortion is 
never justified any more than any other murder is. 

Child sums this up as follows: By common law the fetus in utero is 
not protected before quickening. But ‘'Life is present from the time 
conception first occurs . . . the fetus is a living, independent being, has 
the right to exist which is common to all human beings, and is entitled 
to the protection of the State. . . . The direct taking of an innocent life 
is always murder . . . at whatever stage of existence it is committed.” 

But all religious and legalistic codes do admit that murder is some- 
times justified. For iirstanee, "while the church of Jesus Christ cannot 
condone the mass murder which is war, it cannot be so unrealistic as to 
regard as a murderer every soldier who kills in war. Any individual, 
even under dur modern laws, may kill an aggressor on his life, on that 
of one near and dear to him or, under some circumstances, a violator of 
his property rights, or an intruder on his domicile. Organized society 
in many jurisdictions reserves the right to murder convicted in- 
dividuals as a preventive and punitive measure against certain crimes, 
especially murder itself. 

But now note that all such so-called “justifiable” murder is sur- 
rounded by special safeguards as to the authenticity and factual reality 
of the circumstances attending it. History does not condone an act of 
war unless it be justified by actual hostile aggression. 

'Every circumstance relative to the basis of legal murder by execu- 
tion is earefullj^ scrutinized on the basis of a consensus of evidence and 
opinion before that murder is committed. 

Where justifiable murder cannot be carefully considered beforehand, 
as when a policeman Idlls an assailant in alleged self-defense, the laAv 
insists on reviewing the circumstances afterward. If such review showed 
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that, thn imtuhinir.c. of risi: in fik oirn lift did not jiistify tlio murder of 
his assailatit, the Isillei' iiimselj may stand in j<'Ofaij'dy of punishment 
for deslroyin.tc life without just itieat ion. 

Is the murder whi(;h is abortion ever justiliable? The eousidered, 
lionest opinion of many, ])i'obably a majority, of medieal jiractitioner.s of 
high .seientifie attainment ajid unim]seaeh!tl)]e moral eharaeter, is yc.s! 

Tliis opinion is ba.sed on the fundamental idea that iindfU' some 
eiranunstanees the <!xisl(“nee of ])remianey is a definite, direet and 
imminent jeojiardy to the mother '.s life; that terminatioji of the ])rfig- 
nane.y is the only dii-eet therapeutie resouree to avert that jeopardy; and 
that therefore llu' murder of the fetus whieli sneh termination con- 
st it ule.s, is justified. 

If this idea he valifl, and .sneh murder tlier<‘fore sometimes justifiahle. 
eertainly it .should he nistrieted iu the same imuiner as is other 

■ ‘ justifiahle ' ' murder. 

l*’ir.st, like legal e.veeu lion-murder, its juslifiealiou must he determined, 
hy eareful weighing of tlu^ evidence, hy more than one eomjielent and 
eom]K‘lenlly authorized ])ersnn. It is obvious, that for j)ur])ost's of the 
highest justice, a maximum rather than a minimum nnmhor of such 
jtersons should partieijmte in the deeision. 

■ Second, the, evideiUHi must show that the ]>]'egnaney 1hreaten.s the life 
of (he mother imvtincnfhj. '’I’liis <|uestinn of imminence of lethal risk to 
the mother .seems to me the enix of the eonsideivilioii of the evidence. 
There i.s wide and inerea.sing tcndmiey to include in the evidence justify- 
ing abortion : 

a. Remote threat to the molher^s life, and hence: 

h. Threat to the health of the mother. Thus Taussig repeatedly make.s 
the plea for “broader indications for 1hei'aj)cntie ahoi'tion.'’ 

Suck broadening of indication for justifiahle or “therapeutic” feticide 
lend.s to pi-actieal i-emoval of all deleri-cnt to this i)raetiee. It is obvious 
that individual opinion as to “threat” to the molher’.s health may vary 
within the wide.st limits. In fact, it has been conceived that any preg- 
nancy is a threat to the healtli of any woman. In other Avord.s, every 
pregnancy necessarily entails .some inherent ri.sks. If these risks he con- 
sidered as “ihrcais io the mother's health,” there would he no har to 
the induction of abortion in any pregnancy. But Lord Riddell, eminent 
British jui’ist quoted hy Taussig, says, “a woman wiio becomes pregnant 
must he prepared to undergo the ordinary discomfort of pregnancy and 
to take th? ordinary risks. Therefore, the practitioner must not be in- 
fluenced by the abjurations of the patient to relieve her of these.” 

So much have these secondary considerations become acceptable as 
iastifjdng “therapeutic” aboilion, that Ave find in some of the outstand- 
ing obstetrical clinics in this countiy, they are actually being done in a 
proportion as high as almost 3 per cent of delivf ries. 
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Table I. Inciden-oe of Theeapeutic j^bortion in a Pew Eepresentatito Clinics 
(Except Where Noted^ Prom Official Reports of the Eespecth'e 

Institutions) 


NAME 

PERIOD 

NO. abor- 
tions 

NO. DE- 
LWERIES 

PER CENT 

RATIO 

.Tohns Hopkins 

Woman’s Hospital, 

New York 

1.041 to 1942 

55 

1903 

2.SS 

1:35 

1941 

21 

1798 

1.20 

1:85 

Bellevue 

1942 to 1943 

20 

1712 

1.16 

1:86 

Sloane 

. 1942 

12 

1744 

0.69 

1:145 

New York Lj-ing-In* 

1942 to 1943 

43 

6501 

0.66 

1:153 

Chicago Lving-Tnt 

1931 to 1939 

134 

....... 

O.ol 

1:195 

Margaret Hague i\Iater- 
nity Hospital 

1931 to 1943 

4 

07000 

0.006 

1:16,750 


*Personal communication, Dr. Gordon Douglas. 

fHesseltine, H. C., Adair, P. L., and Boynton, Ai. w. : Am. J. Obst. & Gtnec. 30 : 
549, 1940. 


I very sincerelj’- do uot desire to impose on others the. dictates which 
might appeal to my own eonseiencej nor to assert that abortion-murder 
is never justified. But I submit that in clinics cliarged tnth the primary 
duty of training undergraduate students of medicine there should be 
recognition of responsibility for inculcating the moral and ethical phases 
of that training. ^\Tiere "therapeutic*’ abortion is so freely and fre- 
quentl.y resorted to, there can hardly be any emphasis laid on the 
abhorrence of abortion in general. If it be part of the responsibility 
of such teaching clinics to establish in their students proper respect for 
the age-old ethics of medicine, they can hardh’’ acquit themselves of this 
duty by slackening the standards by which they resort to abortion. 

From our own experience I believe that by stricter adlierence to the 
ethical basis I have tried to outline, and with a closer scrutiny of the 
so-called medical indications for abortion, the actual necessity there- 
for would be very much reduced. 

Among the more common "indications” for "therapeutic” abortion 
are : 

1. Ilypcrcmesis Gravidarum. — This condition, where modern hos- 
pitalization and therapeutic resources are available, is almost always 
curable without abortion. In the last ten years we have treated 290 
cases of this condition, of whom none has died, and one only has been 
aborted. This woman had had one previous pregnanej^ 1936, during 
which there were two hospital admissions for hyperemesis, but she went 
to term and delivered a healthy 3,340 Gm. infant. 

In her second pregnancy, 1939, she was again admitted at the fourtli 
week with hyperemesis characterized by continuous vomiting, marked 
weight loss, pei-sistent acetonuila, blood uric acid increased to 4.6, icteric 
index 46.5, icterus of sclera and skin, failure of improvement after two 

weeks’ intensive treatment. . 

Therapeutic abortion by curettage at 6 weeks’ gestation. Good re- 

^°In ^her* third pregnancy, 1940, she presented an almost precisely 
similar syndrome, complicated by severe gingivitis and parotiditis, bhc 
was discharged on her thirty-third hospital day, and at tei’iu delivered 
spontaneously a healthy 3,790 Gm. girl. • 
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In the light of hor hist ftxjiorinnft*. it niny logitiniatoly be queslioncfl 
whether the ahorlimi of lier seeoiul iiregnancy had been neecssary, 

2. Toxemia of Prrffunncii. — ^AVhilc preinalnre indu<‘tion of labor is not 
infrequently necessary, this condition seldom oecur.s early enough in the 
coui’se of pregnancy to necessitate consideration of therapeutic abortion 
as Ave, have defined it, t)ur own experience would not lead us to believe 
thpt a mere history of ]>rior acute jiregnnney toxemia even in its gravest 
forms, .iustifies abortion of a succeeding jircgnancy. Tims, of loS women 
followed for varying iimaods up to 8 years who had snfi'ored an original 
eclampsia, 90 had J48 subsequent pregnancies in the observation periods; 
the stillliirth rate Avas higher than the aA’cragc, but in more than half 
the ju'cgnancies. the* Avomen entirely escajicd any degree of toxemia and 
only tAvo bad a repetition of oi'lam])sin. 

3. Fixed Jfypcrieusioo. — I’regnane.y in such cases presents the neces- 
sity for urgent consideration of abortion, for this condition not only 
spells certain imminent dangers in the course of pregnancy, hut the 
pregnancy sometimes accelerates the malign course of the disease, and 
may the.i*cby definitely siiorten the. mother’s ultimate life expectancy. 

But there must at least be careful indi\‘idualization of each case. No 
ukase against the. children of all hypertensive mothers may he indis- 
criminately applied. The most severe eases of this grou]) generally 
abort spontaneously. Their life expectancy is so insecure that any 
general percentage probabilities ap]>lied to tliem Avould I'csult in only 
inconsiderable differences in duration thereof. 

On the other hand, Ohe.sley’.s review of very carefully collected data 
in a large group over a eonsidorahle period of time indicates that ap- 
proximately one-third of even these severe eases are not j)i“e,iudiccd hy 
pregnancy in their subsequent condition and course. There are no 
criteria available for predetermining Avhich individual Avil) be ho exempt 
from, aggravation of her condition by ]n'egnancy. We have observed 
numeroAis cases in Avhich careful and prolonged hosiiital management 
has resulted in successful outcome of tlie jirognancy Avithoul apparent 
aggraA%ation of the patient’s condition. It is almost a certainty that 
more general aiiplication of jiroperly prolonged medical treatment 
AAmuld greatly increa.se the proportion of these cases Avhich could ex- 
perience pregnancy Avith i-elatiA'c impunity. ^lucli the .same considera- 
tions apply to nephritis. 

One of our four abortions Avas done in a jiatient aa'Iio sliOAved definite 
renal disease in one pregnancy, aa-IucIi slie successfully completed. She 
almost immediately again became pregnant, shoAved CA-en more scA-erc 
and progressive renal iiiAnlA'cment. A'cry eaily in the pregnancy, and Avas 
submitted to abdominal hysterotomy and bilateral salpingotomy at 
four months, Avith good immediate recovery. 

Another of the cases in AA’liich avo did resort to aboilion and steriliza- 
tion Avas a 37-year-old multigraAuda three months pregnant Avith a 
marked hj^pertension, lieaAy proteinuria and severe edema. She re- 
covered, but remained permanently hypertensive as long as she could 
be foUoAved. 

The fourth ease in our abortion series Avas a Avoman Avho had four 
pregnancies in 7 yeai-s, the first uncomplicated, the second chAraeterized 
by scAmre pre-eelami)sia, the third by severe pre-eclampsia Avith 
nephritis, the fourth by extreme liypertension and nephrosclerosis. In 
each of tlie last three pregnancies in AA'hich Ave handled her. she reported 
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too late for us to prevent or control the toxemia. In each case pregnancA’ 
was terminated almost as soon as she came under obseiwation. The 
last time, it was tenninated at 14 AA’^eeks, thus coming under our defini- 
tion of abortion, but she died shortly afterward of uremia. 

It is thus seen that three of our four abortions were done for fij’^per- 
tension pd/or nephritis. In one instance, it failed to avert death in a 
Avoman in whom repeated pregnancj'’ manifestations of a probably con- 
sistently and rapidly progressive process had reached terminal serious- 
ness. It Is probable that prevention of her last tAvo pregnancies might 
haA’’e prolonged her life. But it is certain that in her last experience, 
although her life Avas imminently threatened by disease, the abortion did 
not saA’’e her, nor could it probably iiaA’-e done so if emplo 3 ’’ed earlier in 
that pregnancy. 

4. Heart Disease. — In this disease our experience leads us to belieA^e 
that in only the graA^est cases; i.e., those of Type IV, in actual failure, 
is there justification for abortion. Such cases form only about 1.5 per 
cent of our eases. Any cases not in acute failure may be preA^ented, in 
almost 98 per cent of eases, by good management, from going into 
failure. The ease in failure is of course, eminently not a fit subject for 
any surgical procedure. It maj* be conceiA^ed that veiy rarely a case 
seen in decompensation, earty in pregnane}' might justifiably be aborted 
after recovery of compensation, but here again, the risk of abortion must 
be Aveighed against that of recurrence of decompensation under good 
management. While our deaths from heart disease, like that of The 
NeAV York Lying-in 'Hospital, are about 10 per cent of all our deaths, it 
is principally made up of cases admitted in decompensation folloAving 
inadequate management either in our oaadi or other hands. We have 
not found it necessary to do any abortion for heart disease. 

5. Pulmonary Tuherculosis. — ^No more bitter nor extensive controversy 
perhaps has ever raged than that OA'er the question of the influence of 
pregnancy on pulmonary tuberculosis. Voluminous references may be 
adduced on either the radical or conseiwative side of the application of 
abortion in the tuberculous pregnant AA'oman. But it may justly be said 
that the last decade has Avitnessed a A'eiy decided sAving to conservatism. 
Taa'o of the most recent rcAleAA's, one British, and one American, fall 
into this group. I am not prepared to offer any definitive conclusion 
from our OAvn experience, because a study bj' Eobert A. CosgroA’’e, of 
our OAvn staff, and Alfred Kruger, of the staff of the Hudson County 
Tuberculosis Hospital, was interrupted by Avar exigencies. But it has 
been my conviction for many years that, crudely put, the tuberculous 
patient "susceptible of arrest can stand pregnancy, she aaIio will not 
arrest Avill not be seriously accelerated in her course by pregnancy. 
This is especially true since the more perfect evolution of the surgical 
means of controlling tuberculosis. These resources may all be applied 
as indicated, during pregnancy. 

In all of these conditions adequately intensive and prolonged medical 
treatment of the medical cases Avhich happen also to be pregnant, Avould 
result in little change caused by the pregnancy in the natural history of 
the medical conditions. 

klany other diseases complicated by intercurrent pregnancy aaIII 
pose problems. In some, the urgency of sui’gical indication in the treat- 
ment of the disease per se, aaIII necessarily and properlj' entail ineAutable 
secondary sacrifice of a pregnancy. 

In others, the dire and imminent threat to fife incident in the disease 
itself gives primary impulse to rid the battling maternal organism of the 
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jm'.sunuHl oinljjn'i'iiKstnoDl ol' pri-^itaiK'v, UnfortUTialr-ly, in sucli a cir- 
(nimHlnnco, tha porfovnnuufo oC abnrtiofi all loo fn'qiK’nlly avails not a( 
all in iin])roYin;j!: Iho jn’Dirnosis. It may soniolinu-s add a voi'y dim:t 
danfjer of its own. I'N)!' in spih? of ihr.* mibaliovahly favorahlo .statistics 
])ni)li.shed from Russia, and the assertion of .some authorities that, 
abortion when properly done, i.s at lea.st in)n)edia1(‘ly imioenons, tzencral 
ex])eriene(; indieate.s that .such o])erations are 7iot without, eon.siderablft 
and dire<rt ri.sk in them.s(dve.s. Thus, in oin; first. («lass American clinic 
5.5 per cent, of the lh('rai)(mtic abt)rlion.s died a.s a dii'cet rc.snit of that 
])rocedur<,*. (Jrcenliill .say.s, ‘''We con.siflei* the op<!ralion of induced 
abortion om; of the most d.'inmo’oiis in obstetrics, " 


The indirect, ri.sk of aboi'tion in respect to numerou.s .seipiclae i.s part 
of all ex])erience, and i.s .sipniticanlly reflected in tbe vast experience of 
the .Russian.s. 

The eoidincs of this ])a])er do iiot ])ei-mit di.scu.ssioi) of the soeiologic 
and economic ijlja.se.s of aboi-tlon. Jn wlmt lias been .said above in roh- 
iion to proper bo.spitalization and manayemcJit of Ijandieajjped pregnant 
women there is, however, ne(!essariiy, imjdication of the neecs.sity of in- 
ercasett .socio-oeonomie as.sislanec to tbe.se ftdk. .Sncli a.ssistanee llicro- 
fore, bceomes a primary Jicee.s.sity of any jn-ogram for tbe control of 
the abortion evil. 

Summary 

1. The medical profo.ssion, from tbe nalni-e cd i1.s work ajid obliga- 
tion.s, i.s, and jmist continue to be, a highly ethical group. 

2. A high stmse of lbi.s ethical obligation must be thoroughly in- 
stilled in medical men duriiig their undergraduate exj^erionco. 

3. The rc.S])onsibility for this ethical training reside.s in medical 
teaching facilities. This resjmnsibility entails organized positive cfi'orl.s 
toward its fulfillment. 

4. Nowhere does this ethieal sense have a moi’e dij’oet bearing than 
in relation to aboj-tion. 

5. Widcs])road and indisci-iminato abortion is a mn.ior factor i7i 
puerperal mortality and morbidity, recognized by all medical and 
social students. 

6. It is l)elicvcd to be best controlled by retention of the ethical 
I’ecognitioii that the fetus is a Iranian individual with all tlie potentiali- 
ties of every Iranian being, and that its destruction is murder, only 
iustifiablc in the mo,st extreme circumstances involving direct and im- 
minent threat to the mother’s life. 

7. And t.liat as a corollary, improvement in the whole situation must 
depend mo.st importantly on the wide development of one of the Four 
Freedoms which i.s the goal of onr national development., that of Free- 
dom from want,. 

8. And, that, in the jireservatiou of the ethical sanctity of fetal life, 
and the development of this l^reedom in all its pliases, lies more hope 
of eventual betterment than a reversion to the amoral and unethical 
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plane of the most primitive and debased societies which has been ex- 
emplified with highly questionable success in Russian experience of the 
last two decades, and which has been essentially proposed by some 
thoughtful and sincere commentators amongst us. 

9. And finallj', that it is the duty of representative special medical 
bodies to formulate and sujiply a specific code for the ethical guidance of 
the members of our profession in relation to this problem. 

Note: Appreciation is oxpre??ecl for intere.'^t and help in tlie preparation of thi.s 
essay to Loon C. Clicsicy, Ph.D., to Homy P. ^Yagc^, and to Dr. Benjamin J. 

Elwood, of the Hudson County Tuberculosis Hospital. 
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Discussion 

Dli, .MFVICIJ ROSFNHOHN.-— Hr, I)i<'kin;‘on Ii;n ni:i>lo n vorv *‘.\f'*‘l!vnt pkia; 
Slmll wo iirivi; ([i<> fonr.'if^o of ntir (•oiivicfion.-' in iIhk uittll>-r of nliortionl At tlv 
]iTC;=oiH iiionivni, wo arc j'ovvnif'd by flic lav/ and it i.*- v/ifli flii.*- in mind tkat I 
would like (o acquaint you wiili llic law at flii.*- time and v/ifk flu* c^infcmjdatcd now 
law in New A'ork Rtiac. There arc tv/o procedure?; to wliiclt the doctor doiap an 
abortion i?; subject: One is the code of civil pro<’cdure which rcriuircs two con- 
sultants; and the penal code which laj’s down certain definite limit? a.? to when an 
abortion ran be done; flii,^ section of the penal code is now to be repealed. The neiv 
law, houever, Im.s not been pas.^vj as ref. 

The eonteinjdated law define.-; abortirm and thcr:>peuf !•; nborti(»n. and punishment 
of one will) jierforin.s a nonllierajientie nborfion. An abortion is the interruption 
of intrauterine precnaney before the period of viability (up to L’S week? of pe.-^ta- 
tioii) i.« roaelird. 

A therapeutic tiborlioa is tin' arlifii'kd interrujdion of ;iu iutrauteriue pregnancy 
before the period of viability (up In 2S week.s of ge.stfitioni is rc'ached where the 
confinuanco of ,«uch pregnancy would jeojiardize the life of Die woman or fo .ag- 
frravate the ]dir>ical or mental di-^ease from which she stiff rr.s as .seriously to imptdr 
her liealtli or threaten her life. It may be jierformed only by a phy.sieian duly 
licensed in the st.nto of New York and only in a liosjdtal ns-ognized by the Depart- 
ment of Social Welfare of New York Ftate, or the Dcjiartmenf of Health of New 
Y’ork State, or approved by the American College of Surgeons and/or (he American 
'Medical Associatioa, after written ojdnions as to its nece.-sily have been obtained 
from two competent, qualified, and recognized consultant.s in tin* respective sjiecialtie.s 
involved, which .said written opinions .sludi be iiicorjinnttcd in the records of the 
ho.sjiital. 

A person who pirescril/C.s, supplie.s. or adiniiii.sters to a woinan or adviso.s or cause.s 
a woman to take any medicine, drug, or substance, or uses or cause." to be used a^.'" 
instrument or other means witli tiio intent of jwoducing an abortion other than a 
therapeutic abortion as aliovc defiaed, is guilty of a felony jainishable by itnpn.son- 
ment in a state pri.son for not more tlian four year.-. 

A per.son tvho as a consultant willfully makes a false or misleading certificafe is 
guilty of a misdemeanor pnni.shablc by iinpri.sonment for a term not to exiieed one 
year and a fine not to e.xcecd five liundred dollars or both for the first ofTense, and 
for a .second and sub.sequent olTen.se, such per.«on .shall be guilty of a felony puni.sh- 
ablc by imprisonment in a state prison for a term of not more than three year.", or a 
fine not to exceed one thousand dollars or botli. 

As far a.s another objection wliieh Dr. Co.sgiove luouglit out about the entdi 
of the ofTsiiring from the moment of conception is concerned, I believe that m 
California there i.s a deci.sion that the child immediately after the moment of con- 
ception may inherit; in other word.®, the child is an ciiiily. The ca.se in point was 
where an inheritance wa.s left to be divided among children and grandchildren 
and. it was a question whether a share of this w.a.s to go to thi.s offspring conceive 
a week or month before the death of the maker of tlie will. The court ruled the cln 
was an entity and as such entitled to inherit. 
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I)K. A\nihl.\M K. S’rrnni 1 linv^* Jm-ph PonunvluU res{K)nsiI)lo for tlio 

tIu'rajM'nl i(* iiltortions porfiinni'H at IJplh'vuo HoH|ii(jil in flip lasi fon years. Since, 
T iiofp tlml flip iiipi.lpiipp !».>■ civpTi hy Dr. Co.s^rovo is nioilerafply high, I would like 
to say a few words in regard to these eases, T believe fhaf. on the whole, wo feel 
very inueh ns Pr. t'osgrove does. On the othi'r hand, we are a little more inclined 
to widen our indications. In regtird to the specific indications that Dr. Cosgrove 
mentioned, 1 do not recolh'cf any ease being terniinafed at Bellevue Hospital in the 
last fi'ii vi'ars with ji diagnosis of hyperenie.sis. We h.ave seen very few of such 
eases !ind those that we have .se<ui havi> rospomled very readily to treatment. 

In regard to the terminating of pn'gnaiicy in patients with a history of to.v- 
eniia of pregnancy, we have to sjiecifv the variety of ea«e we arc talking about. 
It depends a great deal on whether it is a fubninating variety coming on with great 
rapidity toward the end of ]>regnani*y and disappearing comjiletely following the 
termination of prepmney. Many of these eases do not do that. They come on 
earlier and the condition is jiresent for several w(‘eks before the pregnancy reaches 
term. We all know that these eases are very apt to be followed by hypertension, 
albuminuria and that they may recur and become worse in subsequent pregnancies 
.and eventually impair the health of flic mother. When sueh a background is present, 
further pregnancies are contraindicated. 

Tile question of heart disease is a diflicult one to seitle. I think that every one 
of us feels that the cardiac jinfient who has had two or three childrca i.s hotter ofi’ 
if she does not have more children. Xevertheless. the Heart Association of New 
York City, has sludieil this very point; they have gatlu'red together a large group 
of rlioumatie enrdiae patients who have gone Ihrongh pregnancy and a similar 
grouj) who have not, aJid they found tliaf the average e.\pi*ct;ifion of life ia these 
patients is the same whether tliey have been juegmint nr not. 

In 11 'gnrd to pulnionary tuberculosis: in tbe last ten years we Imve been ex- 
tremely eonserw.itive, especially in p.alicmts wlio bave been brought to our nttention 
after the tiiird month of preguaiiey. Most of tiie.-e patients have been allowed to 
proceed witli jiregnaney .and we have .«een very few serimi.*- exaeerhatioas of the dis- 
ease a.s a result of allowing them to proceed. 

We have heeu apt to include in the mmsideration of our indications for therapeu- 
tic abortion not only tbe jialicut's mcdienl condition, but lior surroundings and her 
social and economic status. If the eonditions are favonihlc. we are inclined to allow 
her to continue, if not, we are more inclined to recommend termination of the 
Jiregnaney. 

DK. GHOUGE W. KOSM.VK. — I feel like re.Mmting somewhat the course which 
this discussion has taken. 

In the minds of most of us 1 believe there is no doubt at all about the indica- 
tions for thenipoutie abortion wliich Dr. Cosgrove has outlined. I'liese therapeutic 
abortions were done under the best possible conditions and with definite indica- 
tions. 

Tlic abortion evil which has stimulated the passage of the bill referred to, does not 
constitute the crux of this situation at the pre.^ent time. It is not the therapeutic 
abortion which bothers ns so much as it is tlie criminal abortion. All the indica- 
tions that J)r. Cosgrove outlined and which have been referred to by the other 
.speakers are, I believe, generally accepted by the profession and in doing abortions 
for these conditions and on ethical grounds tlie legal requirements arc probably 
jiretty clo.sely followed. But all tho.se therapeutic abortions are not a “drop in the 
bucket” as has been indicated compared to tlie large number of other abortions 
which are done, 1 Ihercforo resent Dr. Cosgrove’s implication that therapeutic 
abortions, in a sense are “murders”; 1 think that is st retching the point a bit. 
However, 1 believe that most of the abortions tliat are done by the so-called profes-' 
sional abortionists are “murders.” These professional abortionists have no altruistic 
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vi^w nf. rof^'ard^! (Ijflr work; f)i»*y nrr tloini' ti pnroly for f)ip fimmciril pint y.h'icli 
f'oiiii's So llu'iii ujkI, tlion’forf!, wp j-lioulil Im* vp;y p'lrpf'il in oiir 'lii'p.up'sion fo brar 
tliip in mind. I jliink doptors n*; n clns^ hip fiiorotiKldy nv.nrp of tlip nndorlvinp 
fm-lorH wliicli Dr. Co«f;rovp lin*. ro wrll onfliiirvl Imforp (boy tind»>r(rikp nlforfionp, but 
Mono of tlipf-p frictor.« is tnlmn info rrinsidprnfioii by flm won wlio do IIip..-p proopdorpa 
niprcly for timuifiul ''uin; lliorpforp, T ninnof ijtiitp norcp witii Dr, Dickinson that 
titnl tyjip of nliortion should I>i* iimdo :« rpuson, if you rni^dil ml! it so. for riiiy study 
of thpir itiPtimds bopatisp T do not bplioi'p tlinl tlip profossiori Jis fi wJioIp would atrrcp 
fo bP ;jovpnipd in its own iimppdurps l)y tlm diffpronf IripJ:*- f!/?if iho.-p profpssional 
:ih(>rtloni»ts may liavp bopii nblp to juil ovor. 

DK, JIOWAllD C. TAYJ.OIl, .TK, — 1 think wp nrp ovorlookinj; flio pxtrnordinary 
spipntiflp pxppriniput which Dr. Co.«;trovp hti- (lurrir-d out in ponductinr n service 
witii ns low nn incidence! of fhpraj>pufip abortion as In- apparently iins .snccpeded in 
doiripc. It. ip not a pnso of Imvint; fpwor thpraf>pufic abortions fh.an .any of thc-pc 
other ppfvicps to wliich ho has roforred. but. Is-in" in .an onlirply iVifTi'ront c1ri=s from 
any otlicr, as jiid^od by his statistics. 

I would like to ask wiiPllior in his ojtinion after tliis e-xperieiu-e tlicre were in- 
dications that .should liave !)cpn considered in addition fo the four which he men- 
tioned, J .should like to he rm.ssured that, he Islieves there have boon bad result.s 
in none of hi.s molhor.s from reducintt ihp incidence of therajieiilic abortion to as 
low a point, as he has been able to do. 

DR. CLAUDK E. IIEATOX. — Dr. Cos«rovc has jtrcsentijd us witii a prohlora 
which as he point.? out is not only medical, but rai.ses the rjue.sfion of ethic.®, moral.® 
and law. 

.So far as lej^uility i.s concerned, peopde of inleprity sometimes ojipo.«e a law im- 
pelleil by motives wliich are entirely lionesf. Laws will not .“olvc the problem of 
abortion. 

What power is Roing to decide our morals, our ethic.®? TJic .state? T!ic church? 
If tlie latter, wliat. church? A c.arcful .survey was made in an ea.stom industrial 
city; forty-ono jier cent of tlio group studied had no church affiliation at all. 
The faith of our fathers emphasi/.ed the individual eonscicnce. As reputable 
doctors wc may .safely follow the dictates of our own conscience when faced with 
tlie problem of abortion. 

Wo, in thi.s country believe the state derive.® its authority from the con.sent of 
the governed; wo do not believe in a totalitarian .st.ate. Dr. Cosgrove rightly ple.ads 
for a change in society whicli will place the family on a firmer economic footing. 
Finally, in our attitudes toward the matter of abortion.s, there i.s all too often con- 
siderable downright hypocrisy. 

DK. .SAMUEL A. COSGROVE.— I would reciprocate Dr. Dickiii.son 's kind 
personal expressions; I would express my.sclf ns most appreciative of the tremendous 
amount of work which he ha.s done on abortion and many related subject.? and 
testify to the utter honesty of his approach, the utter altruism of the self- 
sacrificing work that he ha.s olTcred to the profcs.sion. I would also say that I 
willingly concede that he probably know.? a good deal more about abortion than I 
do. I think, however, that most of his discussion was hardly pertinent to the paper 
because I was not discussing particularly the abortion evil. My only approach to 
the abortion evil was that unless wc, in our application of definitix-e principles m 
our use of abortions which wc consider legitimate, arc absolutely careful and con- 
scientious, we have no fountain head from xvhich to approach any system of con- 
trol of the xvliolc abortion evil, I hope I have made that viexx-point clear. In- 
■ asmuch as I have tried to indicate the dc.sirability and propriety of our application 
of an ethical standard for our work, I do not think that the te.stimony of profes- 
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sional abortionists is particularly applicable. I might take issue witli some of his 
remarks. I do not tliink that illegitimate pregnancy necessarily always implies 
complete physical and psychical harm to the moth.er. He says that the law forbids 
us to see the experts work; maybe that is a good thing. He speaks of the refusal 
of organized medical bodies to investigate the work of professional abortionists. 
Well, we have twenty years of Eussian experience. I won’t take the time to read 
what appears to be the latest summarj- of the American viewpoint of the results of 
that vast Soviet experience, but it is available to you in the bibliography which \vill 
be published with the paper and was well exemplified in an editorial in the J. A. M. 
A. as long ago as eight 3’ears. It throws enough light on the broad results of indis- 
criminately applied abortion without the necessitj^ of investigating the work of 
professional abortionists here. I sympathize with him in his attitude on the removal 
of the stigma of illegitimacy. Certainly we have no right, society has no right, to 
stigmatize the illegitimate child. It is an encouraging social indication that several 
states, including m}' own and I think Hew York and Pennsj'lvania, have removed the 
recorded stigma of illegitimacj' from the transcripts of their birth certificates. 

Dr. Eosensohn spoke of the proposed new law in Hew York. Clarification, as 
indicated bj' him in the new law, is badl}- needed because the present law is entirel.v 
indeterminate in the specification of the manner of determining the legitimacj' of 
abortion. Of course, in regard to the California decision which he quoted and which 
recognized the entity of the earliest conceptions, that merelj’’ means that is one of 
the jurisdictions which has not in the past followed the old English common law 
workings; it is an instance of modern phj'siologj' rather than ancient legal con- 
cepts. 

I was astonished to hear Dr. Aranow saj’ that the medical profession was not 
concerned with determining ethical standards. "Wlio is going to determine standards 
for us if it isn’t ourselves? And since when does the medical profession not need 
to recognize ethical standards? 

DE. HAEEY AEAHOW. — ^I meant ethical standards of taking liuman life — • 
abortion. I was talking about whether or not it is legitimate for us to take human 
life. 

DE. COSGEOVE. — That is an important item in the ethics of medicine, and mj" 
plea tonight is for the profession to be specific in its own definition of its ethics 
and let the law follow it; let us guide the law and not be hidebound by the law. 

The moment, however, that j'ou permit social and economic considerations to 
enter the question of abortion, that is, legitimate medical abortions, j'ou open the 
doors almost without any restraint at all. Because while \’0u and I might estimate 
in any particular case that such and such a social and economic status justified 
abortion, the next person might admit just a little broader indication and the next 
fellow a still broader indication. Each man’s estimation might be just as legitimate 
as ours. I think it is particularlj' dangerous to base our procedure on anidhing except 
purelj' medical necessities. 

I am quite vailing to admit at the present time that under some circumstances 
compromise maj' be necessary-, but it must be recognized as a compromise and the 
compromise eliminated as promptlj- as possible and the profession should aim to- 
ward the ideal where such compromise will not be necessarj*. 

DE. WILLIAM E. STUDDIFOED.— Are J'ou speaking of the possibilitv- of 
such a case being heard Iw a board on which .voii have representative sociologists, 
economists and a doctor? 

DR. COSGROVE.— I was not thinking too specifically of tliat. Public funds can 
be used to avert starvation, as thej- are being used in this country and have been 
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iiwrl for tbo jm*?! tlccndc nr loiifror; thoso r»nf].« foiih] .'•hiii}rtr]y amJ jtif-t n? legiti- 
tnntoly 1)o tiHod for llio !i1Ii’vl!ilit)ii of llio yocjo-rrroiioiiiif roiulitionr which vou nnrl 
Dr. AViii.^on eponk of. 

Dl{. S'l'l’Di)! ['OM ff W(5 an* fo al).«olvo oiirMlvcs froin Mich coixlilionK I 
lliink wo imisl huvo otiior pooph' iloci«h* thota for 

Dll. KOBlCin’ Tj. DICKINSON. — Do wo not in ovory niodiojtl oontlition iako tio’ 
ooonomic ooinlitioii,'. into ooin*irloraliitn? In ovory othor thin'r wo ,nr(‘ askotl to flo 
;<o. In aliortion wo tlirow Ihoni out. 

Dlf. CO.SO'JfOVIC.—I tiou’t know thnt that i,«-' vnv Jiir^oh' ^o, Dr. Dickinson. 
Pnomnonia, for oxaniplo, ItiiB to bo Iroafotl projiorly, ft is too bnrl if money staiolF 
in tlio way of that treat nionl, ami in anylhinfr ni'proaohinf; a doconf sociofy, money 
should not bo porjnittod to .ctnml in the way of it. 

Dr. Studdiford spoko of lix(;d byporfonsion and nojdiritis, 1 think my jiapcr 
indicated that if (hero is any lo;;ifimato indication for thorapoiitic abortion it h in 
that type of ease. ITowevor. if jiroloni^od modioal Iroatmont and hospitalization were 
applied to all of those, certainly the imnibor that would have to be aborted would 
ho tromondoiisly rodnood. 

Dr. Kosnink says T sboiild not talk of Jmirdor. J diametrically di.^agrec with 
him on that. 1. aoknowledjic lli<> possibility of .pistifiable murder as I clearly enou^rh 
outlined in my paper. If 1 admit tlie occasional ju'^tification of murder, certainly 
be should not balk too niueli at my callinf: abortion what it actually is, murder, 
premeditated destruelion of human life. 

Dr. Taylor’s is a le(,dtimulo question, and I am frank to .May, I cannot answer it. 
Thero have been ooeiisioiial eases which, on review, I would concede had been bet- 
ter aborted, T believe tiiaf, those cases are very rare; however, I have not .‘■carclird 
our records for material with whicli to specifically answer that question. 

I am surprised, however, to hear Dr. Loizenux say that the decision in cardiac 
cases is up to the cardiologist. On my .service, it is understood that tiic obstetrician 
should not be a mere mechanic to carry out the direction of a specialist in another 
field; he has the same right that any practitioner has to seek consultation, and 
then to evaluate that counsel in Ids own judgmient nml make the final decision him- 
self. I think there is altogether too great a disposition for the obstetrician to 
merely carry out the orders of tin's or the other specialist. 

DE. LEON S. LOIZEAUX.— W'c have to have the opinion of a ranking man in 
that department. Wc have difiiculty in arguing about those cases if they come to 
us with a recommendation from tiie specialist, fc'oinctimcs it is obvious that they 
are right, and sometimes it is obvious that we are wrong. 

DE. COSGKOVE (closing). — I lliink Dr. Burns’ report of a death from hyper- 
emesis antedated the more modern Iroatincnt and that he would not have lost that 
patient today. 

I am glad Dr. Heaton ajiprcciated that some of the discussers seemed to nuss 
the whole point of the paper and ho properly questions by- wlmt autJiority a standard 
for our guidance shall be erected. I have argued tonight as tlie whole point of what 
I have been trying to say that we should not depend on legal or religious or any 
other authority; that wo ourselves, on the basis of our own conscience evolve our 
own standards, and be our own authority for the standards that we seek to follow. 



THE RELATION OF BASAL METABOLIC GAIN DURING 
PREGNANCY TO NONPREGNANT BASAL METABOLISM 

Lester Warrex Soxtag, jM.D., Earle L. Eeyxolds, Ph.D., axd 
V iRGixiA Torbet, M.S., Yellow Sprixgs, Ohio 

(From the Samvel S. Fels Fesearch Institute, Antioch College) 

Q TUDIES of basal metabolism dunn«' normal pregnancy have clearly 
shown that a rise occurs during the late months of pregnancy. 
This rise generally averages around 15 per cent.^"’ Yet there is a 
great deal of individual variation. Some women have a basal gain of 
30 per cent or more during gestation Avhile others show an actual de- 
cline in rate. Aside from possible experimental errors, there are prob- 
ably many factors which might influence the degree of rise. An in- 
dividual developing a hj’dramnios would not be expected to show an 
increase of oxygen consumption commensurate with her weight increase. 
Edema increases weight without, a corresponding increase in oxygen 
need. Patients who acquire excessive adipose tissue during pregnancy 
might perhaps show a lesser percentage rise in basal metabolism. Rich- 
ards and Newberry* have shown that women with more active fetuses 
have greater increases in basal rate, perhaps due directly to oxygen 
needs of their energetic fetuses. Small women with large fetuses should 
have large rises. One factor of possible importance in determining the 
degreg of pregnancy rise might be the state of function of the thyroid 
gland during nonpregnancy. We shall present here a study of the 
relationship between pregnancy basal rise and nonpi’egnant basal level. 
Our question is, do women with low nonpregnant basals show a large, 
a small, or an average rise during gestation ? 

Methods and Results 

At the Pels Research Institute, we have had under careful observation 
nearly two hundred pregnant women.^ “A part of our observation has 
consisted of basal metabolic rate determinations, at the end of each 
trimester, or at monthly intervals, and twelve months postnatally. The 
indireet method was used. Tlie frequency of the tests insured absence 
of apprehension and good cooperation. All tests were done in duplicate, 
and the loAver of the two results Avas used, unless there Avas obvious 
reason to belicAn it inaccurate. The normal standards used in calculat- 
ing results Avere those of. Boothby, Berkson and Dunn.® The research 
subjects Avere all “normal” Avomen selected upon the basis of their 
AAnllingness to cooperate, but Avithout regard to previous basal rate. 
Basal gain Avas calculated by subtracting post-partum rate from rmth 
month rate. Prom the entire group Ave eliminated: (1) Those patients 
upon Avhom either ninth month or a post-partum basal was not avail- 
able; (2) those Avith severe dyspnea or other diflicultj'-, Avhose tests Avere 
technically unsatisfactory; (3) those Avith toxemia or other .systemic 
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c.ondilioii wliieh inifjlit nflY-cl basal rale; (4) those M-ith toxic goitre. 
Data on tlio mnnining InB Avomen conslitnle tlie material for thi.s 
stiuly. 

The correlation eoenieicail (I’ear.s<inian) between pj-egnaney ha.sal 
gain and nonjij’egnant basals is -.112. From this figure it is evident 
that in onr gronj) those women who had tlic lowest nonjiregnant ha.sal 
metabolic rates 1 elided to have the greatest ])regnancy gain, Thi.s 
correlation coetTieient is great enough to he highly significant. Yet the 
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non- PREGNANT B.M.R. B.M.R, GAIN IN PREGNANCY 


Kip. 1. 

fact that it is not -1.0 indicates there are exceptions to the relationship 
it expresses. Fig. 1 shows the relationship graphically. From this 
figure it is evident that the preponderance of high basal gains occurred 
among the Avomen with the loAvest nonpregnant basals, but that there 
ai’e several exceptions. 

Table I contains the means and standard deviations of nonpregnant, 
ninth month pregnant, and pregnancy gains in Basal j\Ietaholic Bate 
for our group. 
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Table I 


B.M.R. CLASSIFICATION ! 

NO. 

MEAN 

standard 

DEVIATION 

Nonpregnant B.M.E. 


-8.33 

9.7 

B.M.E. in ninth month of pregnancy 


+5.89 

8.5 

B.M.E. gain during pregnancy 


14.27 

10.8 


Table II shows the distribution of values for nonpregnaut and ninth 
month pregnant basals and basal gains during pregnancy. 


Table II. Distribution of Values for Three B.M.E. Classifications in The 

Dels Institute Series 


PER CENT 

1 NONPREGNANT 

NINTH 

MONTH 

1 PREGNANCY GAIN 

NO. 

PER CENT 

NO. 

PER CENT 

NO. 

PER CENT 

Plus 36 to 40 





2 

1.9 

Plus 31 to 35 


! 



8 

7.5 

Plus 26 to 30 



2 

1.9 

7 

6.5 

Plus 21 to 25 



1 

0.9 

14 

13.1 

Plus 16 to 20 

1 

0.9 

9 

8.4 

19 

17.8 

Plus 11 to 15 

1 

0.9 

16 

15.0 

21 • 

19.6 

Plus 6 to 10 

3 

2.8 

22 

20.6 

11 

10.3 

Plus 1 to 5 

10 

9.3 

25 

23.4 

12 

11.2 

0 

1 

0.9 

8 

7.5 

1 

0.9 

Minus 1 to 5 

IS 

16.8 

18 

16.8 

9 

8.4 

Minus 6 to 10 

25 

23.4 

5 

4.7 

2 

1.9 

Minus 11 to 15 

23 

21.5 

1 

0.9 

1 

0.9 

Minus 16 to 20 


16.8 • 





Minus 21 to 25 


5.6 





Minus 26 to 30 

HI 

0.9 






Our values for basal gain correspond very closely -vvitli those of other 
investigators.^’ “ Our nonpregnant basal values are low on the basis of 
the Boothby, Berkson and Dunn standards. Davis’" has published a 
study of basal metabolism determinations on pregnant and nonpregnant 
women in Milwauliee, Wisconsin, and Wilmington, Delaware. His mean 
values are also notably below the standards he used, presumably again 
the Boothby, Berkson and Dunn standards. A comparison of his figures 
with ours (Table III) shows that our values for nonpregnant basals 
are even lower than those of his IMilwaukee group. 

Table III. A Comparison of Nonpregnant B.M.E. Distribution in the Fels 
Series With the Milwaukee and Wilmington Women Studied by Davis 



B.M.R. ABOVE 
PLUS 10% 

B.M.R. IN 
NORMAL RANGE 

B.M.R. BELOW 
MINUS 10% 

Pels nonpregnant series 

1.8% 

o3.49^ 

44.8% 

Milwaukee series (Davis) 

16.7% 

52.4% 

30.9% 

Wilmington series (Davis) 

5.5% 

50.0% 

44.5% 


Boothby, Berkson, and Dunn, in presenting their norms for basal 
metabolic rate, very carefully explain that their figures are derived 
from tests on Mayo Clinic cases. They are done without benefit of 
practice. Since the metabolism tests were a part of the total diagnostic 
procedure of the Clinic and were done on medical patients seeking 
diagnosis and treatment, they may have been influenced by an element 
of anxiety. Since the environment and circumstances surrounding the 
testing of Davis’ patients and also our series were very different, and 
since in both series there was a good deal of practice, we may perhaps 
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assume that these; ohMuenls ai-c; respoiisihlc for a eejii.sider’ablc deirrcn of 
the (lifi'en'neo. tietweeu tin- Mayo series and Davis aud ours, 

7'ahle IV eompares Davis’ late prep;naney hasalsAvith our ninth month 
iiasals. 


T,M;u: IV, A (^)MeAi:iHo.v oe Xnvrn-MoxTJi Dj.srimmTjo.v is tju; Pri.s 

fsr.itir.s With thk WiOMiNiiToN 1 >.vtk Pfu:o.s*AKcv Onoue STineirii av D.wi.s 



n.M.lt. AIIHVK 
ri.f.s 10% 

Il.M.U. IN 
noi!m,\i, n.A.Nia: 

ll.M.I!. ilKt-OV.- 

.Mi.vr.s 10% 

flits niiUli niontli jireaivumy scrii's 


7‘J.<>r/r 

0.9 Ct 

U’iijniiiplon Into proamni''.'’ scrios 
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Dosi)ile tiie faed that our nonprefrnanl. jri’oui) lias hasals coinparahle to 
Davis' Wilniiu'rton i^roui), ointh month j^rouj) lias a higher menu 
hasal rate than Davis’ laic pregnancy group. Perhaiis this fact may he 
accounted for Ids inclusion of .scvenlli and eighth month hasals in his 
late pregnancy group, whereas our tc.sts are all made during the ninth 
month. 

The degree of differeneo between Davis’ and our nonpregnant hasals 
and. those which comprise the j^^ayo Clinic standards suggests at once 
the need for interpreting the rc.siilt.s of any basal mctahnlic tc.st in 
terms of the conditions under wliich it was made. It is probably not 
juslifiablc to assume that because onr hasals or those of Davis are lower 
than tho.se of the I\Iayo Clinic group, that hyjiolhyroidi.sni is more highly 
Iirevalent in Milwaukee, Sonllicrn Ohio or Delaware, all hough of coiu'se 
such might be the case. It seems more reasonable to assume that since 
the Avomen upon Avhom we made our tests wore peojile who had been 
collaborating for periods of months or yeai's in onr research program 
hero, since they did not come for diagnosis but rather to undergo, a 
routine part of our research procedure, aud since in most instances they 
had had considerable opportunity for practice in the recording of a 
bii.sa) metabolic rate, that they suffered from a minimum degree of 
apprehension. Their complete familiarity with the technique and their 
lack of apprehension about themselves and what, the re.sults of the test 
might yield, give a more nearly basal .set of values than arc i-ejn’esentccl 
in the IMayo Clinic group. From ba.sals tnken under such conditions, 
we .should perhaps be very hesitant in interjiret.ing a basal result of 
mimis 15 or mimis 20 on the basis of the lilayo standards, as indicating 
hypothyroidism. For the average ho.spital or clinician, the IMayo stand- 
ards are far more valid than any deriA'cd from data such as ours. 

Discussion 

There probably is some adequate physiologic explanation for tlie tend- 
ency shoAvn ill Fig. 1 , for mothers with Ioav nonpregnant hasals to score 
the greatest gains in basal rate during pregnancy. Three possible ex- 
planations occur to us and are perhaps Avorth stating. 

1. It is generally accepted that indmduals AAuth inadequate tliyroid 
function are more sensitive to a small dosage of desiccated thyroid 
substance than are persons Avith normal thyroid fiinetioii. It. is usually 
easier to produce a rise in basal metabolic rate in a hypothyroid m- . 
dividual by thyroid therapy, than it is in a normal individual by the 
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same therapy. If then the fetal thyroid contributes an important share 
to the total fetal-maternal thyroid economj^-, the maternal system should 
respond with a greater increase in metabolic rate if a hypothyroidism 
existed tlian it should if that maternal system had a normally function- 
ing thyroid. In other words, the fetal thyroid would correspond to 
more effective thju’oid therapy if a hypoth^Toidism existed in the mother. 

2. The fetal thyroid, like the fetal pancreas in a diabetic mother, 
may be capable of expanding its output to compensate for maternal 
deficiency and by so doing strive to produce a state of optimum ma- 
ternal fetal thyroid function. Sueli a mechanism would permit a ma- 
ternal system with low thyroid function to attain the same optimum 
state of metabolism as would occur with a normal maternal and average 
fetal thj’roid. 

3. It is possible that the physiologic changes of pregnancy provide 
a resurgence of function of tlie maternal thyroid. Thus, for the period 
of pregnancy, it maj* become a normally functioning gland and in do- 
ing so cause a greater than average basal gain over the nonpregnant 
state. 

The exceptions to the low nonpregnant basal-high gain finding may 
involve many factors sucli as weight gain, size of the fetus, deviations 
in functions of the other glands, etc. For example, in our group there 
is a correlation coefficient of -t-.22 between iiasal gain and weight of the 
fetus. This figure, while low, is significant at the .05 level of re- 
liability. From this figure one may presume that 'a small fetus from 
any cause might be expected to influence toward a lower figure the 
mother’s basal gain. More difficult to explain, however, are those not 
infrequent eases where an actual decline in basal rate occui’S during 
pregnancy. In these instances, it is perhaps reasonable to assume that 
a less adequate food iodine intake in late pregnancy, lessened emotional 
stress, glandular or other factors were at the time of pregnancy in the 
process of lowering the metabolic level ; or that some process during the 
period when the nonpregnant basal was taken had raised it above its 
"normal” level. Certainly if the pregnancy drop had been due to 
failure of development of the fetal thyroid, the child from such a preg- 
nancy would have been cretinous, and such was never the case in our 
series. 

Summary 

The relationship between the nonpregnant basal metabolic level and 
the basal metabolic gain during pregnancy was investigated in 158 
women of the Fels Research Institute series. 

Women who had the lowest nonpregnant basal metabolic rates tended 
to have the greatest pregnancy gains. Possible explanations of this 
finding, as well as a discussion of the exceptions which occur, are pre- 
sented. 

In the Fels nonpregnant series, 44.8 per cent of the women had basal 
metabolic rates below -10 per cent on the basis of the j\Iayo Clinic 
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stiindards. lliisal im-lahttlic. j’alas duriii'^ llio ninth month of pregnancy 
were ])rt‘pon(l(;ran}]y at llm level wliieli would usually he considered 
normal for nonprognant women. These, fae.ls can probably be explained 
on the basis of. ditl'erc'iuas in I be conditions under wliicii various basals 
ni'C 7 H 0 .‘IS 112 V( 1 . 

The low basal metabolic rates observed in the J‘'els scries Avere com- 
pared with Davis’ ]\Iilwaukee and Wilmington series, which also showed 
low values. The po.ssibh; nec’d for interpretation of test, results in terms 
of the environment, signilicanec the patient attaches to the test, general 
anxiety, and previous test experience is suggested. 
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MEASUREMENT OF THE CYCLIC VARIATIONS IN THE QUAN- 
TITY OF CERVICAL MUCUS AND ITS CORRELATION 
WITH BASAL TEMPERATURE- 

Ell'enjiae Viergiver, Ph.D., and W, T. Pojimerenke, M.D., 

Rochester, N. Y. 

(From the Department of Obstetrics and Gynecology, The University of Eochester 
School of Medicine and Dentistry and Strong Memorial Hospital) 

S EGUY and Vimenx’- were among tlie first to report cyclic changes in 
the amount of cervical mucus in nonnally menstruating women. 
They found that the amount of mucus is greatly increased from about 
the tenth to the fifteenth day after the beginning of the last menstrual 
period. At this time the mucus is glairy, transparent, and relatively 
acellular. In a later paper Seguy and Simonnet- correlated this phe- 
nomenon with an increase in urinary folliculin and with visual evidence 
of o\nilation by inspection of the ovaries at laparotomy. 

Lamar, Shettles and Delfs® confirmed and extended these observations. 
In addition to studies on the amount and viscosity of the cer\deal mucus, 
they found that spermatozoa can penetrate the mucus to an appreciable 
distance onV during this period of increased secretion and during men- 
struation. 

Basal body temperature curves have been used for estimating the time 
of ovulation. Reviews of the literature on this subject can be found in 
the reports by Barton^ and Lyon.® According to current interpretations 
the vaginal temperature is maintained at a relatively low level during 
the follicular phase of the cycle, rises abimptly following ovulation and 
remains at this higher level throughout the progestational phase of the 
cycle. The temperature drops with the onset of the next menses or Avithin 
a day or tAvo preceding the actual onset of bleeding. OAnilation is con- 
sidered to have occurred betAveen the time of the last Ioav and the first 
high temperature. Women liaAong anovulatory cycles, castrates, chil- 
dren and men do not sIioav these biphasic curves. 

Various inAUstigators have correlated basal body temperature AAuth 
other signs of ovulation such as electric potential shifts,^ endometrial 
biopsies,® basal metabolic rates,^*® sodium pregnanediol glucuronidate, 
gonadotropin and estrogen excretions,^® and vaginal smears.'^’ 

The amounts of mucus present in the cervix as reported in the litera- 
ture have been estimated by the observers merely as small, moderate, 
or large. It has been felt by the present authors that a more objectiAU 
measurement might be' of value and to that end the folloAAuag data 
have been obtained. Since the basal body temperature shift is believed 
by many to be a fairly reliable method for fixing the time of OAulation, 

‘Aided by a grant from the Johnson & Johnson Research Foundation, New Bruns- 
wick. N. J. 
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it, Avas lliai a sturly ol' thc liim; rdaf ionshi]) baUvocn basal lain- 

pcrnlui’c clinngas and tbo quantity of corvioal inncns jniglit prove 
interesting. 

Material and Methods 

A dry .s])(*(‘ulvnii was inserted to eX])ose the cervix. If the vaginal 
secretion grossly cfnilaniinated the cervical nnicus at the external os, 
an attempt was made to wipe it aAvay with a cotton swab. This usually 
resulted in a slight loss of cervieal mucus due to the tenacity of the 
latter. Tt Avas necessary to folloAv this ])rocedure only occasionally. 

A Aveighed glass cannula Avas them inscj'ted a few millimeters into the 
external os and the mucus Avas AvithdraAvn by a.spiration Avith an 
attached 20 c.c. .syringe. An at1em])l Avas made to evacuate the canal 
completely, using a second cannula if necessary. The cannnlac Avere 
agai)i Avcighed and the amount of mucus Avas determined by dilTerenee. 

Daily tcmpei‘atures W(!re (alcen A-aginally in the morning before aris- 
ing using a clinical thermometer graduated to 0.2 of a degree Fahren- 
heit. The thermometer Avas left in ])laco for five minutes before taking 
the reading and sub.ieels Avere instructed to e.stimate the temperature 
to the nearest 0.3 of a dcgi'ce. 

Four nulliparous married Avomen Avere used as subjects. 

Sun.iKCT 1. — Aged 2.o, Avas folloAvcd through six consecutive cycles 
which Avere 27, 20. 2(5, 27, 25 and 27 days long rc.spectiA'cly, The men- 
strual history and ])hysical examination Avere normal. Except on Sun- 
days and holidays, .she Avas examined daily betAveen 0 and 10 a.m. In_a 
number" of instances during the finst four cycles, .she Avas examined again 
at about 12 o’clock, or between 3 and 4 p.ai. During cycles 5 and G single 
daily mucous s])eeimens avci'c obtained. During the fu’st four cycle.s, the 
sub.iect used a diaiihragm as a contracejAtive folloAVcd by a douche the 
next morning. No contrace])tiA'cs Avere used in the last Iavo cycles but 
a douche Avas taken the morning folloAviiig intercourse. 

In some instances oven 8 or 0 hours after a douche, the material ob- 
tained by aspiration Avas abundant in amount, quite transparent, and 
of loAv Auseosity regai'dless of the day of the menstrual cycle. "When 
seen again the folloAving day at the usual time, the findings Avere again 
those representative of the peroid in the cycle. In other instanee.s, the 
use of a douche did not seem to alter the amount and characteristics of 
the mucus to be expected for that ])articular day of the cycle, but to 
aAmid introducing any variable error, all specimens obtained on days 
Avhen a douche Avas taken are excluded from the data. 

SuB.TECT 2. — ^Aged 26, Avas folloAved through three noneonsecutive 
cycles of 26, 27 and 27 days respectiA'ely. Tlie menstrual history and 
physical examination Avere normal. ]\Iucous specimens Avere obtained 
once daily except on Sundays and holidays A\dth the exception of the 
second cycle Avlien the sub.icct Avas ill AAitli a minor intestinal disorder 
during days 13 through 18. Oral temperatures taken on these days aa'ci’c 
normal so the vaginal temperatiTre curve also has been considered normal. 
As a contraceptive, the subject used a diaphragm folloAved by a douche 
the next morning. For the same reasons as discussed under Subject 1, 
specimens obtained on these days. are not included in this report. 

Sub.iect 3. — ^Aged 20, Avas folloAA'^ed for one complete cycle of 27 days. 
In the next Iavo cycles because of mild upper respiratory infections only 
a feAv scattered observations Avere made. The menstrual history and 
phAAsical examination AA^ere normal. This subject also used a diaphragm 
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as a contraceptive and followed this by a douche the next morning. The 
same procedure was carried out with her as with Subjects 1 and 2. 

Subject 4. — Aged 25, was folloived through three consecutive cycles. 
The first two were 34 and 29 days long, respectively, and pregnancy oc- 
curred in the third cycle. The menstrual history and physical examina- 
tion were normal. This subject was anxious to become pregnant and 
used no contraceptives at any time. Inasmuch as the effect of the semen 



iPjg-, 1. — ^Relation between the amount of cer\ncal mucus and the time in the menstrual 
cycle. One hundred fifty-one observations in 14 cycles of 4 individuals. 

on the cervical mucus might very probably introduce a variable error in 
the consideration of normal values, specimens obtained on the days fol- 
lovdng intercourse were not included. For this reason very little data 
were obtained from about the fifteenth through the twentieth days of 
the cycles. Data obtained after the twentieth day of cycle 3 are not 
included because of pregnancy. 


Results 

The amounts of cervical mucus obtained throughout all the men- 
strual cycles of the four subjects are shown in Pig. 1. A total of 151 
observations were made, 72 for Subject 1, 30 for Subject 2, 23 for 
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Subjccl !j. ainl 2(i tor Siihjcfl 4. 11 can be scni llial tlio aiaouat nf 

iiUKais is iiicroasfd iVoia abnnl llu; aiulilii liiroiifrh Ibo (;it,dil(;oiith days 
cunsidci'iii'r llu* as a wliolc. If Ilia individuals aro (•.ousidored 

s(*para(<*Iy. Ilia peaks arc; IVoni flic ei'ridli llirouf^li flu; lliirteenth days 
for Subjeel I, Du; Iwelflli Diroujili Die fil'leeiiDi days i'ov Subjecl 2. Die 
lentil llirou'rh Die lil'leenDi days for Subjeet 3, and the sixteenth 
Dirouj?!) the ei'zhleeiiDi days for .Siibjecl. 4. The I’cason for a later peak 
in Ihis ease is readily exjilainable on the basis of her lon^'cr cycles. 

In freneral. there seems to be a level of about. tiO ni". or less, both 
preceding; and folbnvinp: the days of increased secretion. 3'he jrreatcsl 
amount of mucus, 741 nifif. in a siiifrle oliservation, was obtained in 
Subject 3. 'Phis is aiiout a t.widvefold increase over the secretion at 
other times in the ca’cIc. This subject, consistently secreted more mucus 
durinjj the iieak than any of the others. ‘ In the other individuals the 
maximum amount varied from about 20b lo4()0ni". 
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DAYS OF CYCLE 


KIk- -• — UelilUon belwcoii llir; vi.‘!Co,«Uy of cerviciil iiiucu.s and tlio time in On- 

nien.strual cycle. One hundred seven ohserv.ations in 10 cycles of I individimls. 

Hidi.jeets 1 and 4 were asjiiraled twice daily during part of this 
study; the first aspirations were made at 9 a. A t. and the second at about 
12 noon, or at 3 to 4 f.M. 'by pica! findings arc shown in Tabic 1. In 52 
out of a total of 59 instances the second aspiration, whether made at 
noon or later yielded a slight but .significantly greater amount of mucus 
than the first. In two instances, the amount was the same at both 
a.spirations, and in five instances, the second asjiiration yielded less than 
the fir.st. There are several possible explanations for this phenomenon. 
(Ine is that during the night Avhen Die individual is at rest, less mucus 
may he produoed. Coincident Avith increased bodily actiAuty upon 
arising, the rate of secretion may be increased. Another possibility" is 
that .since the individual has been lying in a horizontal position for some 
8 or 10 hours, the mucus may haA'e accumulated at the uterine end ol 
the cervical canal. It might be that a A^ertical position after arising may 
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lacilitale drainage of tiie mucus Avhich has been retained. Since the 
first aspirations were made approximately two hours after arising and 
tlie second some five or more liours after arising, more of the mucus 
might reach the external os later in the day. This problem is being 
studied in greater detail at the pre.sent time. 

No objeetNe method for measui'ing the A'iscosity of cervical mucus 
has as yet been found. During the course of this Avork it has been 
estimated as high, moderate or Ioav liy obserAong the ease Avitli Avhich 
the mucus could be drawm up into a small glass capillary of approxi- 
niatel}^ 0.4 mm. inside diameter. The re.sults of 107 observations in 10 
cycles are shoAvn in Pig. 2. The Auseosity is usually Ioav from the eighth 
through the sixteenth days of the c.yele if the group is considered as 
a Avhole. The range of Ioav viscosity for any one eyele is usually only 
4 or 5 days. Only at one obseiwation Avas a Ioav viscosity encountered 
after the sixteenth day. namely on the tAA-enty-third day. The reason 
for this atypical instance is not knoAAm. Oui- results arc in general 
accord AAuth those obtained by Lamar et al.^ 

Table I. The Aaeouxts op Cera’ical Mucus Obtaixed Whex Cervix 
L s Aspirated Twice Daily 


DAY OF CYCLE 

FIRST ASPIRATIOX 

9 TO 10 A.M. 

JIG. 

SECOXD 
12 XOOX 

MG. 

ASPIILATIOX 

3 TO 4 P.5I. 
MG. 

8 

.53 

71 


9 

41 

67 


10 

272 

389 


12 

201 


185 

13 

86 


58 

14 

47 


62 

15 

38 


104 

36 

4.3 


40 

17 

29 

59 


19 

19 

49 


20 

14 

45 


21 

16 

42 


22 

13 

24 


23 

10 

40 


24 

20 

.13 


26 

33 


36 

27 

30 


34 


Ba.sal A’aginal temperatures AA-ere I'eeoz'ded and correlated AA'ith the 
amount of ceiwical mucus through a total of 7 cycles. In order to be.st 
illustrate these observations, the re.sults arc shoAA'n by iudiAudual cycles 
in Fig. 3. Correlations betAA'een temperature and the amount of cerA'i- 
eal mucus were studied in cycles 3 through 6 in Subject 1. U.sing the 
temperature .shift as the criterion, OA’ulalion presumably occurred be- 
tAveen the thirteenth and fourteenth days in cycles 3 and 4. and 
betAA’een the tAvelfth and thirteenth days in cycles 5 and fi. In each 
cycle the maximum secretion of cerA'ical mucus ])reoeded the temjiera- 
ture rise lyy at least one day. and in one instance, cycle 5. by three days. 
Penetrability studies done in cycles 3 and 4 according to the mcthofl 
of Lamar el al..^ indicated that the optimum conditions for jiciiclration 
of the cerA'ical mucus by .spermatozoa existed days 11 lln-ouirh 13. 
Coitus AA'ithout contra ceptiA'cs on the fourleenth day of cycle (i did not 
result in pregnancy. The patient reported in a folioAv-uj) visit that in 
the next succeeding cycle coitus on the thirteenth and fourti'cnth day.s 
did not result in pregnancy either. "While repeated ex])o.sures often 
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ii-aiiKpirc hoforc ])rcKnam;y j-esults, i1, is infornsliri'j to speculate whether 
for this i)articular individual iini)regna(io7i would he more probable if 
intercourse had taken j)lacc on days 11 and 12 when the optimal con- 
ditions for iin])regna1ion may Jiave existed. 

Data from three nonconsecutive cycles are available for Subject 2. 
Because of illness in cycle 2, as mentioned previously, it was not pos- 
sible to correlate the temperature with the amount of mucus. In cycle 
1, the subject exjFcriemjed definite midmenstrual pain in the afleimoon 
and evening of the thirteenth day. The temjierature on the fourteenth 
day was 1.0 degrees higher than the low on the preceding day. The tem- 
perature did not I'omain this high but fell to a level averaging 0.7 



degrees higher than the prethermal shift average. The maximum 
secretion of mucus coincided Avith tlie time of the temperature rise, 
i.e., on the fourteenth day. The amounts of mucus on days 13 and 15 
were 200 to 300 mg., less than the peak of about 400 mg., eertainly 
a significant difference. This is the only cycle of the seven studied in 
Avhich the temperature shift and maximum secretion of mucus occurred 
on the same day. 

In cycle 2, where only the temperature record is available, nudmen- 
strual pain again occurred on the thirteenth day. On the fourteenth day, 
the temperature reached a peak of 99.1 degrees, a rise of 1.7 degrees. 

In cycle 3, no midmenstrual pain was experienced and no significant 
peak was obtained in the temperature record, although a moderate rise 
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was oliserved. O^nilation presumably occurred between the fifteenth and 
sixteenth days, while the maximum secretion occurred on the thirteenth 
and fourteenth days. Here, as in Subject 1, the maximum secretion 
preceded the temperature rise. This individual used contraceptives 
throughout the C 3 ''cle so no data are available concerning the possibility 
of impregnation. 

In Subject 3, correlation between temperature shift and the amount 
of cervical mucus Avas obtained in one cjmle. The temperature shift 
came betAveen the fourteenth and fifteenth da^^s, and the maximum 
secretion of cervical mucus Avas from the tAveifth through the four- 
teentli daj’-, AAuth the Tieak on the thirteenth. Here again, the maximum 
secretion occurred shortlj'’ before the temperature shift. 

In Subject 4, temperatures Avere recorded onH during the last cycle, 
i.e., the one AAdiich terminated in pregnancy. The temperature rise 
came betAAmen.the sixteenth and seAmnteenth days Avhich correlates Avell 
Avith the fact that her c^mles Avere 29 to 34 days long. No specimens 
of mucus uncontaminated bj'" semen Avere aAmilable for da^’^s 15 through 
18 but the amounts aspirated during these daj^s were definitely larger 
than those obtained under similar circumstances during the latter half 
of the cycle. This Avould seem to indicate that the maximum secretion 
probablj’’ occurred during those days. 

The Amginal temperatures for this subject remained high beyond the 
date of the expected menses, and a Friedman test done on the thirtj^- 
fourth da.y after the beginning of the last menstrual period Avas posi- 
thm. The pregnancy has since been confirmed clinically. This pei’- 
sistence of an elevated basal temperature bejmnd the date of the antici- 
pated menses, i.e., in early pregnancy, is in accord Avith the findings of 
others.^^'^^ 

Vaginal smears and smears of eeiwical mucus taken daily and stained 
by the method of Shorr^® Avere studied in this laboratory, but Ave Avere 
unable to discern from them definite changes that could be correlated 
Avith the exact time of OAUilation. 

Discussion 

Our results are in agreement A\dth those of Seguy and Vimeux^ and 
of Lamar, Shettles and Delfs^ that cerAucal mucus undergoes ejmlic 
Amriations in amount. In addition, Ave have Aveighed the mucus ob- 
tained by aspiration instead of estimating it subjecth'-ety." The amounts 
of ceiwical mucus Ave liaAm aspirated do not represent the total secre- 
tion per 24 hours; HoAveAmr, the subjects Avere seen at approximatelj^ 
the same time each day so Ave feel that the Amriations betAveen aspira- 
tions are significant. 

From the small series of cycles presented here shoAAdng the time 
relationship betAveen the amount of ceiwical mucus and the basal tem- 
perature, it is eAudent that in these normal indiAuduals the maximum 
secretion of cerAueal mucus usually precedes the temperature rise. 
This may be the explanation for the fact that in Zuck’s series'"® some 
indiAuduals haAung coitus after the temperature rise failed to become 
pregnant. 

A study coA'^ering the time relationship betAveen the amount of cerAu- 
cal mucus, the basal temperature, and planned pregnancies resulting 
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fj'om single exposures would be liigbly inleresling, but. so far an ade- 
quate supply of clinieal material lias not been available. 

A study of Ibe eyelie variations in llic amount of cervical mucus 
and their relation to basal temperature in eases of unc.vplained sterili- 
ties might be jirofilable. One such individual, who mens! mates rcgii- 
lai'ly and wlio lias liad the usual sterility investigation, was followed 
througli four cycles. 3’Jie temiieraturc curves indicated that ovulation 
wa.s probably not occurring. 'Plie cervical mucus increased in amount 
near the expected time but the viscosity remained high. The injec- 
tion of estrogens did not lower the viscosity. Obviously the cause of 
the sterility is related to the failure to ovulate in this case. 

We feel that by the procedures used in this study, the prosener or 
absence of ovulation can be dctceti'd with as much accuracy as by 
endometrial biopsies or by prolonged hormone studies. There is no 
discomfort to the patient, the tedious ])roeedure of collecting urine 
specimens is avoided, and no special eciuiinnent is needed. 


Summary 

J. 'fhe amount, of cervical mucus that can be aspirated daily through- 
out the menstrual eyede lias boon moa.surcd quantitatively, 

2. About GO mg. or less is obtained from the end of the menstrual 
period to about llie ciglitli or ninth day of the cycle. Tiie amount then 
increases markedly for about 4 days. TJic peak of maximum secretion 
varies from about 200 to 700 mg., de])onding upon tlio individual ob- 
served. The secretion then falls abruptly to the previous level of GO mg. 
or less, and remains there llirougbout the rest of the cycle. 

3. In six of seven cycles where the time relationship between the 
amount of cciwical mucus and the basal temperature was obseiwcd, the 
maximum secretion iireecded the rise in temperature by one to three 
days. In the seventh cycle, the maximum secretion and the tempera- 
ture shift occurred on the same day. 

4. It is suggested that similar .studies be applied to cases of other- 
wise unexplained sterility. 


1 . 
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5. 
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THE MANAGEMENT OF DELIVERY IN PREGNANCY 
COMPLICATED BY SERIOUS RHEUMATIC 
HEART DISEASE 

Curtis Ti. I^Ikndelsox, M.D., New York, N. Y. 

(From the J)(p(irtmcni of OVstcfrics oiuT Gynecology of the New Torh Hospital and 

Cornell TJniirrsity Medical College) 

M any obslelrical instilufions considei' cesarean section tiie safest 
met hod of deliveiy in profrnancy complicated by serious rheumatic 
lieart disease. Several authoi’S have recently commented upon the high 
maternal mortality following cesai'oan section performed because of 
heart disea.se, and have questioned the indication in such poor surgical 
risks. G'orenberg and l\rcC4eary* repoil a mortality of 6.9 per cent 
lollowing abdominal delivery as eompai’cd to 1.2 per cent following 
vaginal delivery. Gorenberg- states that heart disease is no indication 
for cesarean section. Greenhill’’ claims that there is practically no 
noeessitj’’ to resort to cesarean .section when the sole indication is rheu- 
matic heart disease. Hamilton and Thomson' report mortalities of 8.3 
])er cent, and 2.3 pci- eent, re.speetively, for abdominal and vaginal 
<leliveries. They also find a higher incidence of cardiac failure, embo- 
lism and sepsis folloAving abdominal delivery. However, iione of the 
above authors has presented aeecptedly similar vaginal and abdominal 
groups to warrant comparison of methods of delivery. 

The trend toward cesarean section for j’heumatic heart disease was, 
in part, a reaction to the high mortality noted Avhen cardiac patients 
were induced into premature labor with the expectation of obviating 
further increase in the circulatory burden. In the light of more recent 
knowledge, spontaneous improvement toward term is now anticipated, 
and such interference is generally contraindicated. The trend to 
cesarean section Avas also due to lack of criteria for evaluating the 
heart during labor. 

In previous studies Ave attempted to lind a practical method of evalu- 
ating the intrapartum cardiac status. In a series of normal Avomen,'' 
it Avas observed that the pulse and respiratory rates remained prac- 
tically unchanged throughout the first stage of labor. Certain in- 
creases in these rates Avere noted Avilh the advent of l)earing-doAAm 
efforts in the second stage. 

Tavo hundred cases of pregnancy complicated by rheumatic heart 
disease Avei-e next studied.® The ante-partum functional capacity diag- 
noses according to the Ncav York Heart Association criteria Avere; 
72 Class 1, 109 Class 2, 17 Class 3, and 2 Class 4. One patient Avas 
delivered by cesarean section and the remainder Avere delivered vagi- 
nally. There Avere no deaths in the entire series. Intrapartum or post- 
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]){irliiiii cardiac failure occurrcfl iu ‘i ])(;r coil ol! I lie Uvo hundred cases, 
none of whom had over previously dccompcusaled. Fdovalion of the 
pulse rate above JIO with elevation of the resjiiratory rate above 24, 
or such elevation of the pulse rate alone durin" the first sta»;e of labor 
preceded each instance of cardiac failure by sufficient time to afford 
ample warninj^C of its a])})roach. Xo instance of cardiac failure oc- 
curred in patients with i)\dse and res])irations below these critical levels 
durin^r the first stage of labor regardless of the severity of the cardiac 
condition as indicated by the antc-partum functional classification. 
Kises in pulse and respiratory rates similar to those in normal women 
were observed during the second stage of labor but no serious signifi- 
cance could be attached to such rises iniless they were preceded by 
similar first -stage values. We w<‘rc particularly impressed with the 
out come in bad cardiacs. Stress was laid u])on good ante-])aidum care, 
functional evaluation, observation of the pulse and 7'e.spiratory I’ates 
intrapartum, adefiuato digitalization and shortening of the second .stage 
of labor. If similar 7-e.sult.s were oblni7)ed in a lai-ger scT-ies, labor would 
be less formidable. 


Present Study 

There have been 41,459 pregi7a7ieies at the New Yo7-k Lying-in Hos- 
pital f7'07n 1932 through 1943. Table I shows that pi'egnnncy wa.s com- 
plicated by 7’heunintic heart disease in 1,089 cases or 2.6 per cent. 
T.able IT shows the functional capacity distril)77tio7i of cases according 
to the New Yo7’k Heart i\ssociatio7i criteria. The present study was 
undertaken primarily to evaluate the 777ethods of dclive7y i7i serious 
7’lieumatie heart disease (Class 3 and Class 4). Table HI shows there 
were eleve7i deaths iii the 1,089 ipatie77ts giving a total mo7’talit'y of 1 
per ee7it, but o77ly eight, or 0.7 per cent we7’e due to the heart co77ditio77. 
These eight ca7‘cliac deaths were de.sc7ibed 777 Table lY; all we7-e due 
to decon7pensatio7i — five ante j)a7‘tum and 1h7’ee post pa7iu7n. The five 
ante-partu7n deaths occxirred at the following 7iionths of pregnancy: 
one at the fifth, one at the sixth, two at the seventh, axid one at the 
ni77th. Two patie77ts had been di.scha7’gcd from the hospital following 
7’ecovei’y fro77i a px-evious episode of cardiac failux'e. The three po.st- 
partum deaths followed abdominal delivex-y — one aftex" hystex’otomy 
axid two after cesareaxx section. 

Table I. Incidence of Pioignancv CoMPi.ic.mm bv Rheu.matic Heaut Disease 

AT THE Dying-in Hospital 


Pregnancies, 1932 to 1943 41,4.19 

Pregnancies, 1932 to 1943 with rlieumatic heart disease 1,08.9 

Incidence of pregnancy complicated Ijy rheumatic lieart disease 2.(j% 


Table II. Punctional Capacity in Pkegnancy Complicated by 
Eheumatic Heart Disease 


Class 1-480-— 14% 
Class 2—442 — 41% 
Class 3—113—10% 
Class 4 — 54 — 5% 
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Tabi.k IIT. 


IMaterkab Hkaths IX EnnuMATic Heart Disease 


Deaths in I,0S9 patients 
Cardiac deaths 
Otlier dcatlis 


11 — 1 . 0 % 
S— 0.7% 
3—0.3% 


Tabee JX, Carbiag Deaths ix Pkegxaxcy Complicated by 
Eheematic Heart Di.sease 


ante 


CASE AGE 


par- grav- 
ity IDITV 


EE.SION 


PAKTUJt 

FUNC- 

TIONAL 

CLAS.SI- 

FICA- 

TION 


CAR- 

DIAC 

EN- 

LARGE- 

MENT 


RE.^tARKS 


DIED UNDELIVERED 


28 

0 

O 

-ML .AIS, AT 

3 

+ 

Death due to failure at fifth 




ML MS 



month 

*1.1 

0 

1 

n 

O 

+ 

Death due lo failure with 

23 

0 


:ml ms 



bronchitis at sixth month 

1 

o 

+ 

Failure at sixth month, dis- 







charged after recovery, 
deatli due to failure at 

31 

1 

2 

ML :ms, ai, as 

3 

4- 

term 

Death due to failure at 




-AIL AIS 



seventh month 

21 

0 

1 

o 

o 

4* 

Failure at fifth month, dis- 


cliarged after recovery, 
death due to failure at 
seventli month 


DIED POST I>ARTU.^r 


G 40 3 o -Ml. :MS 


7 2.J 0 1 Ml. MS 


S 38 1 2 IMI. MS 


3 + Failure at fifth month, cesa- 

rean section witli tubal li- 
gation under drop ether at 
term, death first day due to 
failure 

3 Failure at fifth month with 

auricular fibrillation, cesa- 
rean section with tubal li- 
gation under drop ether at 
eighth month, death elev- 
enth day due to failure 
after febrile course with 
bronchopneumonia 
Failure at fifth month with 
auricular fibrillation, cesa- 
rean section with tubal li- 
gation under local at sixth 
3 + month, death twelfth day 

due to failure after afe- 
lirile course complicated 
bj’ peripheral emboli 


Table V shows the three deatlis not attributable to the heart con- 
dition. These patients had less serious heart disease according to the 
functional capacity (Class 1 or Class 2) and at no time did they show 
any etadenee of cardiac failure. One died ante partuni of nephritis 
with uremia, and two died post partum of severe hemorrhage. 

Table VI shoAvs the type of delivery according to functional capacity. 
Forty-five patients Avere delivered abdominally AAuth three deatlis as 
previously described giving a mortality of 6.7 per cent. One thousand 
thirty-eight patients Avere deliA^ered yaginally Avith no deaths. A com- 
parison of mortalities Avould be of little significance if only the most 
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'I'Aiti.r. V. Nonoaudiac Di:ati(K in ,1'i!i:onancv (.’omi-iacatkd iiv 
JJkkumatio JIkaut Diskak}; 


antk- 

i*ai:ti:m cai!- 


CAKi; a(!i; 


J’AU- 

ITV 


fillAV- 

n»iTV 


!,v:sioN 


JUNO- 

TIONAT, 

classi- 


dim; 

KN- 

LAiiai:- 


ItKitAUKS 


yiCA- MKNT 
TION 

IIIKI) It NItKlAVKia:!) 

1 28 0 2 2 0 Dejtlli tluo to Jicpliritis wth umnin 

;if ^cvonth iiiontli 


DlKFi I’OST 1-AI!TUM 

2 2 f* 1 2 Ml. 1-2 0 Doiitli 1 ] Iioiirs ]»OKt ]):irttim due to 

‘‘lioek from J,'i00 c.c. hemorrhage 
followiiifj normal delivery under 
uas-oxyf^cn-etlier after 4 -hour la- 
l>or at term, Xormal jiulse and 
respiratory rates Ihroupiliout la- 
lior, no evidence of cardiac failure 


3 32 0 1 Ml. MS 1-2 0 D'-atli 2 liour.s post parfiirn due to 

shock from 1,000 c.c. hemorrhage 
followiuf^ diiticult niid forceps ■with 
cervical and sulcus laccration.s. 
Prolonjied labor SO liours noth 
normal pulse rate throuphout and 
no cvid(M)ce of cardiac failure. 

Gas-oxypen-cdlier for delivery 


Tabu: VI. I'vri; of JtF.uvuiV AccomuNc to Fo.n-ctionai, Cai'achv 


CASES 

m.T.n’ERED 

CLASS 1 

CI.ASS 2 

CliASS 3 

CLASS 4 


1,083 

480 - 44 . 0 % 

441 - 41 . 07 c 

113 - 10 . 0 % 

49 - 5 . 07 r 

abdominal 

45 - 4 % 





Hysterotomy 

9 

2 - 0 . 4 % 

2 - 0 . 57 c 

3 - 2 . 7 % 

2 - 4 . 17 c 

Cesarean 

30 

5 - 1 . 0 % 

10 - 2 . 37 o 

8 - 7 . 1 % 

13 - 20 . 5 % 

section 






VAGINAI, 

1 , 038 - 90 % 





Sxiontaneous 

50 

24 - 5 . 0 % 

21 - 4 . 87 o 

5 - 4 . 47 c 

0-0 

abortion 

Tlierapeutic 

54: 

0-0 

24 - 5 . 37 o 

30 - 2 G. 57 o 

0-0 

abortion 
Viable delivery 

934 

449 -. 9 . 3 .G% 

. 384 - 87 . 1 % 

07 - 59 . 3 % 

34 -G 9 . 47 c 


serious cardiacs were delivered abdominally. Further analysis will 
therefore be concentrated upon the Class 3 and Class 4 cases. 

Table ^^[I shows the indications for the forty-five abdominal dc- 
liverie.s. Nineteen cases were in Class 1 or Cla.ss 2 , and operation was 
performed without fatalities for indications other than the heart con- 
dition. Twenty-six cases were in Class 3 or Class 4 and there were 
no indications for operation apart from the severity of the cardiac 
disease. The twenty-six cases consisting of five hy.sterotomies 
twenty-one cesarean sections arc completely analyzed in Table VUI- 
Table IX shows the yearly distribution of these cases. The tin-ee 
deaths in this proup have already been described in Table HC Only 
one of three patients with auricular fibrillation sui-vived abdominal 
delivery This patient was a forty-three-year old para iv, gravida v 
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Tari.k A'tl. iN-mcATtox.s FOR Abdoaunal Deuverv IK Pregkakca” COJrPLICATED BY 

PiiEUArATic Heart Disease 


A—Abdpminal delivorj- in Class 1 or Class 2 rheuniatic liearf, disease performed 
for indications other than the cardiac condition 19 

contracted pelvis 5, elderly primigravida 3, previous vaginal plastic 
2, nephritis 2, previous cesarean section 2, breech 1, cervical dys- 
tocia 1, chorea 1, relative sterility 1, advanced arthritis 1 
Deaths 0 

B — Abdominal delivery performed because of Class 3 or Class 4 rheumatic heart 
disease 26 

Deaths 3 


TiVBLE VIII. Abdomikal Delivery Because of Class 3 or Class 4 
Bheumatic Heart Disease 



hysterotomy — 5 
class 3 class 4 

cesarean section — 21 
class 3 class 4 

Xumber of cases 

3 

2 

8 

13 

Deaths 

0 

1 

0 

2 

Auricular fibrillation 

0 

1 

0 

2 

Cardiac enlargement Afl. MS. 

3 

2 

8 

13 

Cardiac enlargement MI. MS. AI. AS. 

0 

0 

1 

1 

Cardiac enlargement MI. MS. AI. 

0 

0 

1 

2 

Primipara 

1 

0 

4 

6 

Multipara 

2 

2 

4 

7 

Xormal pelvis 

3 

9 

8 

13 

Age 35 or over 

1 

0 

3 

5 

Elderly primigra'vida 

0 

0 

1 

1 

Adequate digitalis 

2 

2 

8 

13 

General anesthesia 


1 

4 

10 

Local anesthesia 

0 

1 

4 

3 

Elective classical operation 

3 

9 

8 

13 

Post-partum hemorrhage 

0 

0 

0 

0 

Tubal sterilization 

0 

1 

7 

12 

Cardiac failure before pregnancy 

Cardiac failure ante partum 
and post partum 

Month of ante-partum failure 

Cardiac failure intrapartum 

Cardiac failure post partum 

0 

1 

1 

1 

123456789 

1 

• 0 

0 

0 

Month 

Cases 

4 

9 

2 

123456789 

13122 

0 

0 


Table IX. Abdomiklu. Deld'ery Because of Class 3 or Class 4 
Eheujiatic Heart Disease 


YEAR 

TOTAL CASES 

HYSTEROTOMY 

CESAREAN 

1932 

IS 

0 


1933 

101 


i 

1934 

79 


2 




1 

1936 

99 

1 

2 


116 


4 

1938 

125 


2 


78 


2 


75 

1 

1 

1941 

95 

1 


1942 

98 

1 


1943 

99 

1 

0 


1,089 

5 

21 
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with a double inilral losion and Kardiae anlarffcjncnl. She had severe 
cardiac faihirc at the seventli month t)J' jjroprnancy. recovered and wan 
delivered at the eighth montli under local anesthesia by elective classi- 
cal cesarean section v.dth tubal ligation. There vas tio excessive blood 
loss and recovery was unevent tub 

Tjct, us now turn to the 1.038 ]>atienls with rheninatlc heart, disease 
delivered vaginally with no fatalities. Otu> hundred thirty-six were in 


Taiu.k X. VAGiN'Aii TJia.ivrav in* Ci-ask a on (n.AS.s -t Knne.MATU: ttnAnr Diskasj; 
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Class 3 or Class 4. Thirty-live had abortions and one hundred one had 
Aiable deliveries. _ The eases are completely analyzed in Table X. 
Table XI summarizes the sip;nificant data in the abdominal and vaginal 
groups. 

Discussion 

One is impressed by the low mortality in this large series. The 
results are primarilj’ due to good antc-partum care. All patients with 
organic or suspected heart disease are referred to a special cardiac 
clinic where those with organic heart disease are classified according to 
the New York Heart Association criteria. Exercise tolerance and vital 
capacity tests not infrequently belie a favorable history. We have 
found the functional capacity A'ery valuable in management and prog- 
nosis. Hamilton and Thomson'* prefer to classify patients as “favorable” 
or “unfavorable” and find that IS per cent originally classified as “fa- 
vorable” change to “unfavorable” during the course of pregnancy. They 
conclude that “aiiA* cardiac maj* fail at any time” and recommend follow- 
ing all cardiac patients at weekly intervals throughout pregnancy. We 
have found no such instability of patients classified according to the 
New York Heart Association criteria, and we believe the vast majority 
of Class 1 and Class 2 Avill go through pregnancy and labor without 
cardiac difficulty. Accordingly, these cases may be seen in the special 
cardiac clinic at three- to four-week intervals during the first two 
trimesters. Any patient more serious than Class 2, or with a histoiy of 
previous decompensation is admitted to the hospital for study, and 
early pregnancy may be interrupted if indicated. If the pregnancy 
is allowed to continue, the patient is either discharged to be carefully 
followed in the cardiac clinic and later readmitted as indicated, or in 
some instances, she is kept in the hospital under constant supervision. 
It is important to note that two of the five ante-partum cardiac deaths 
occurred after discharge from the hospital following recoveiy from 
failure. Such cases .should remain under observation in the hospital 
for the duration of pregnancy. The data indicate the danger of fail- 
ure begins about the fifth month. Eight (15 per cent) of the fifty-four 
Class 4 patients died. 

The notion that severe cardiacs have a higher than normal incidence 
of spontaneous abortion or premature labor has led some to expect the 
patient to solve her own problem. In a previous study »Stander' has' 
shown that “cardiac disease in the mother does not increase the loss 
in offspring by increasing either the ratio of spontaneous abortions or 
the infantile mortality. The term “infantile mortality” includes all 
stillborn and deadborn babies iveighing more than 1,500 grams as well 
as those babies dying during the first tivo weeks of life. 'The only way 
in'Avhich cardiac disease may affect the infant loss is indirectly through 
the number of therapeutic abortions performed because of the cardiac 
disease.” In the present series of the one hundred thirteen Class 3, and 
fifty-four Class 4 patients, the incidence of therapeutic abortion was IS 
per cent, and that of spontaneous abortion was 4 per cent. The incidence 
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of lli(‘f!ii)oulif‘. iiiul siionliUH'oiis iiboi-fioii in flic lolnl c-Iinic ijopulation 
is O.H poK ('(‘111 ancl o per coni, VYspccliYi-jy. Furlliormore, it is uolc- 
woi'lliY dial llicn' were no s))onf anoous abortions in tin; C'lass 4 pa- 
ficnts. or diosc willi auricular fibrillalion. The avci-atrc wcijrht for the 
viable liaiiies clclivcred vauinaliy of Class It ami Class 4 ])aficnts was 
4.440 {Trains, wheriuis dial for die total eiinie po])uialion is 4.428 grains. 

In di(' eai'diae eiinie. (‘in|)basis is laid uj)on sodium and fluid restric- 
tioii, ailefpiate rest, treatment of anemia ami upper respiratory infec- 
tion. 0]i))ei‘' has shown the imiMirlane*' of anemia and njipor i-espiratory 
infeidion as lU'eeijiitating eau.ses of failure. Any Class 4 jiadenl Avitli 
a serious ui>pi'r resiiiratory inleetion is admitted to the hospital for 
observation and treatment, (’lass 4 ^latients are generally admitted to 
the hosjiital si'veral weeks jirior to the expeeterl date; of confinement for 
evaluation and digitalisation as imlicaled. Kxercise, tolerance tests may 
])reeipitate cardiac failure and they :no not performed indi.scriminatcly. 

Tlie present .study of one liundrcd .sixty-two Cla.ss 4 and Class 4 
cardiaes avIio Avere delivered .sliow.s a mortality of 12 per cent folloAving 
abdominal delivery as eompared to zero following vaginal delivery. 
All the abdominal operations Avere of the elective classical type Avitli- 
out bomorrhage. There Averc five hysterotomie.s Avitb one death (20 
per cent), and tAventy-one cesarean sections Avith tAvo deaths (O.;! per 
cent). 

There Avas nothing in the histories of the abdominal grouj) Avhich 
Avonld neces.sarily make them appear as the most serious cases. There 
can be no doubt of the scA'crity of the A'aginal group Avhieh included 
thirty-four Class 4 cases, and seven Avith auricular fibrillation. The 
data also indicate that abdominal delivery has been performed Avith 
decreasing frequency in Class 3 and Class 4 patients. Yet, there is 
certainly no ,iu.stification for the statement that hy.sterotomy or cesa- 
rean section should ncA'er be performed for rheumatic heart di.sease. 
There are patients Avith advanced mitral stenosis Avho groAv progre.s- 
sively Avorse and die undcliA'ered in s])ite of all therapeutie measures. 
The five ante-partum cardiac deaths in this sei’ies .still present a chal- 
lenge in the imoblem of maiiagement and perhaps abdominal delivery 
might haA'e avei’ted the fatal outcome. It should be emphasized that 
each patient has to be indh’idualized regarding treatment. Compli- 
cations such as cephnlopelA'ic disproportion, dystocia labor, placenta 
jAreA'ia, etc., resolve themselves primaidly into obstetric problems and 
should be so treated. • But barring such obstetric indications for cesa- 
rean section, the vast ma.iority of cardiac patients are alloAved to go 
into labor .spontaneously. It seems that premature interference adds 
to the existent circulatoiy burden Avhieh is generally greatest betAceen 
the fifth and eighth months of pregnancy. 

The present study does shoAV quite clearly that Class 3 and Cla.ss 4 
]iatients can be successfully deliA'cred by the A-aginal i-oute. When indi- 
cated, Amginal thei-apeutic abortion is a relatively safe procedure for 
intei-ruption of early pregnancy. Hysterotomy appai-ently carries a 
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definilo risk. The hazards of Iqbor can he definitely reduced with good 
ante-partiiin care, careful functional evaluation, adequate digitalization, 
and .shortening of the second stage. The pulse and respiratory rates 
intrapaj’tuni provide a vaiuable guide to the cardiac status. Any pa- 
tient with cardiac enlargement and a pulse rate above 110 per minute 
and respiratory rale aliove 24 per minute, or vith such elevation of the 
pulse rate alone during the first stage of labor should be rapidly and 
conqiletely digitalized. ’ She should be kept uiiright in bed, given oxygen, 
and delivered as soon as feasible after full eervical dilatation to avoid 
the bearing-down efi'orts of the second stage. The upright position 
should be maintained during delivery. Analgesia dui'ing' labor is u.sed 
as indicated, but excitement and restlessness are avoided. The choice 
of drugs depends largely upon the progre.ss of labor. 

The data do not support the belief that severe cardiacs have rela- 
tively .short labors. The average duration of labor in the Class 3 and 
Class 4 eases was seventeen hours for priniigravida and ten hours for 
multigravida. These values are not signifieantly different from those 
in normal women (eighteen hours and twelve hours, respectively) con- 
sidering that about 50 pei' cent of the Class 3 and Class 4 cardiacs wo-e 
delivered by forceps at the end of the first stage of labor. Further- 
more. the incidence of jirolonged labor in the Cla.ss 3 and Cla.ss 4 car- 
diacs was 10 per cent, whereas that for the total clinic population is 
9 per cent. 

The present study does not corroborate the statement that cardiac 
liatients have a greater than normal blood loss at parturition. The 
average measured blood loss at delivery in the Class 3 and Class 4 
patients Avas 170 c.c., Avhereas that for the total clinic population is 
247 e.e. We have been faAmrably impressed Avith the use of pudendal 
block for delivery. There is less bleeding Avith local anesthesia than 
AA-itli open drop ether. Despite the early iaAminble comment regarding 
caudal anesthesia, aa'c liaAm not chosen to add the risk of this method 
to that ali-eady existent in the patient. 

The avoidance of puerperal infection is ahvmys stressed since the 
damaged heart valve is a locus minoris resistentiae for development of 
subacute bacterial endocarditis. A program of prophylactic sulfon- 
. amide therapy during labor and the puerperium is undei- Avay Avith this 
end in vicAV. 

.Such a regimen as outlined aboA-e requii-es all the .skill and niceties 
of medical and surgical obstetrics, and only Aidien these are aAmilable 
should one feel .fustified in assuming the responsibility for pregnane.A' 
complicated by serious rheumatic heart 'disease. 

Summary 

A series of 1,089 patients Avith pregnancy complicated by rheumatic 
heart disease is presented. This complication occurred in 2.6 per cent 
of 41,459 pregnancies. The functional capacity diagnoses according to 
the Ncav York Heart Association criteria Avere: 480 (44 per cent) Class 
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3, 4,42 (41 per eoiit) f'-Iass 2, 338 (10 ])ci- acnl.) Class 3, and 54 (5 poi- 
cent) Class 4. 

TIic total niorlality was .11 (.[ per aaiit), and fin; cardiac niorfalily 
8 (0.7 per cent). All cardiac doallis were due to decoinpensatio?! — 
five died undelivered, and lliree died followin" abdominal delivery. 
The Class 3 and Class 4 cases are completely analyzed. Twenty-six 
were delivered al)dominaIly with 3 deaths (32 per cent). One hundred 
thirty-six wore delivoi-ed vaginally Avilh )io deat]/s. 3'he abdominal 
group consisted of 5 hysterotomies Acitli 1 death, and 23 cesarean 
sections witli 2 deaths. The vagina] grouj) consisted of 35 abortions 
and 101 viable deliveries. 

Cardiac failure occurred after llie fourtli month, and 35 per cent of 
these eases died. 

An outline for management of pregnancy complicated by serious 
rheumatic heart disease (Class 3 and Class 4) is ])rpsented. 

Conclusions 

3. Tlic successful management, of pregnancy t;om])]icaled by serious 
rheumatic heart disease requires a program of medical and .surgical 
obstetrics of the bigbest order. 

2. Barring other obstetric; comj)lications, the vast majority of cases 
can be successfully delivered by the vaginal route, 

3. When indicated, vaginal therapeutic abortion is a relatively .safe 
procedure for interruption of eaidy pregnancy, 

4. The hazards of labor can be definitely reduced with good ante- 
partum care, careful functional evaluation, adequate digitalization and 
shortening of the .second stage. The pulse and respiratmy rales intra- 
partum provide a valuable guide to the cardiac .status. 

5. Abdominal delivery has been performed with decreasing fre- 
quency, yet it may still have its place in those patients who fail to im- 
prove in spite of treatment. 

6. Each patient .should Im evaluated as an individual problem. 

7. Once severe cardiac failure has occurred ante partum, there is a 
great risk in discharging the patient from the hospital before delivery. 

8. The incidence of spontaneous abortion and premature labor, the 
duration of labor and the blood ]o.ss at parturition in -ivomen with 
serious rheumatic heart disease are not significantly different from 
values in normal women. 
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BACTERIOLOaiC AND CLINICAL ASPECTS OP GONORRHEA 

IN THE FEMALE- 

Alfred Cohn, and Isaak Grunstein, j\I.D., New York, N. Y. 
(From the Gonococcus Fcsearch Unii, Department of Eealth, City of New YorTc, and 
the Ohstetrical and Gynecological Service [Third Surgical Division], Bellevue 
Hospital j and From the Department of Ohstetrics and Gynecology, 

New Tori; University College of Medicine) 

Section I: Bacteriologic Aspects 

A STUDY of gonorrhea in the adnlt female Avas initiated by the 
Gonoeoeens Research Unit of the Department of ITealth, City of 
New Yoi'k, in October, 1942. Tins study Avas deemed necessary because 
of the belief that tlie control of gonorrhea in general, depends to a 
great extent, i;pon etfeetiA’e control of gonorrhea iii the female. The 
aims of the study AA'ere, therefore, to evaluate and improve the methods 
of diagno.sis and" the criteria of cure in current use, and to determine 
the effectiveness of various methods of therapy. 

Taa'o agencies participated in this study; (a) The gynecological serA'- 
ice of Bellevue Hospital; and (b) the clinic and laboratory of the 
Gonococcus Research Unit, Department of Health, City of NeAv York. 

The present report AAdiieh covers a period of nine months, is con- 
cerned mainly Avith observations on hospitalized patients, many of 
Avhom Avere subsequently folloA\'ed ui? at the clinic of the Research 
Unit. Patients for this study Avere selected by the members of the staff 
of the gynecological service, on the basis of a suggestiA’-e history, or 
.suspicious clinical symptomatology, or both. A feAV cases AAuth a diag- 
nosis of gonorrhea Avere referred by the clinic of the Department of 
Health. 

For the i^urpose of simplifying the analysis of the numerous jjroblems 
involved in this study, it Avas decided to divide this report into tAA^o sepa- 
rate sections. The fii’st part deals Avith the bacteriologic aspects of female 
gonorrhea, AA'hile the second part evaluates clinical features. 

During the course of the routine bacteriologic examinations of 230 
female patients, the folloAving problems came under consideration: the 
relative merits of smears and cultures in the diagnosis of gonococcal in- 
fections in the female ; the limitations of smears and cultures and a re- 
evaluation of bacteriologic examination of operative gynecological 
specimens. 

Bacteriologic Diagnosis 

Collection of Material— All patients AA^ere examined bacteriologically 
by smear and culture taken accoi’ding to the procedure recommended by 

•This investigation Avas aided by a grant from tiie United States Public Health 
Service. 
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i))o Aiiiei'icaii Ncisserian IVIadical Soeiof.y. Sinaars and cnlturos ^voc 
lakan i’roni liotli Vlic iirolkrn and cervix nl cacli examination, 

Hmcars. — Smcai‘,s were nsiinlly oxatnined first so that the smear diag- 
nosis Avonld 1)0 iininnuenced by ll»e cullnre rcsnlls. A smear Avas con- 
sidered gonoeneeus ])()sit.ive if intracelhdar gram-ncga1i\’c dipiococci of 
typical apyiearance and arrangemiMil AV(*rc present. It Avas recorded as 
suspicions if similar organisms Averc found cxtraecllnlarly. 

OuUnres. — fiAvabs inoculated Avilb tbe exudate Avere transpoi-ted to the 
laboratory in lubes containing 2 jier cent Difeo Proteose Peptone No. 3 
Water. The culture material was inoculated onto solid media Avilhin a 
period of 3 to 5 hours after biting collected. Througliout the study, Iavo 
))lates containing different, media were used foi' each culture. One Avas a 
standard medium pi'oved to be satisfactory for the groAvlb of the gono- 
coccus. This consisted of Difeo Proteose No. 3 Agar as a base Avith an 
('nrichment. of 5 per cent hernoly/.ed boi-se blood and S ])er cent ascitic 
fluid. The seeond plate eoutaiiicd a medinni Aiutb the same ba.se, Difeo 
Proteose No. 3 Agar to avIucU bad beeu added auy one of a number of 
biologicals and chemicals in an attempt to study their effect on the cul- 
ture growth of the gonococcus. TIjc effects of vitamin B,. para-amino 
benzoic acid, liver ext ract, lysine, bemolizod human and beef blood, dex- 
trose, eysloiiie monobydroebloride and lAu-otbriein were studied. The 
only ])osilivo effect observed wa.s an increase in the size of the colonies 
Avlien vitamin B,, live)’ exii-act or ey.sleine mo))obydrocbloridc avci’c added 
to the medium. 

The cultui'cs avci’c iiicubated i)) an almos))bei'c of 12 per cent CO. 
tension at 35'" C. for 2-1- lioni’.s, and then Avitbout. CO., for another 24 
honi’s before being examined by tAvo experioiecd tcebnicians. The oxi- 
dase te.st Avas used only to ascertain that no .suspicions colmiy had been 
overlooked. Snsjiicions colonies Avere examined miei’osco])icolly and 
fished foi’ snbenltni’cs. A strain Ava.s iclentificd as a gonococcus, if b 
fci’incnted oidy dexl.rosc, shoAved no hemolysis on 5 po)’ cent hoi’se blood 
agar and none or only Aveak growth on plain agar. 

Lahoratory Fimlmr/s. — Tbi’oe hundred and scvoitcen hospitalized pa- 
tients Averc cxaiuined liy smears and cultures during the obsei’A-alio)) 
period from October 13, 1042, to June 30. 1043, and a total of 1,750 
bacteriologic examinations Avere perfoi’med upon thon. Of the total 
number of patients, ST bad to be exchidcd from the folloAving analysis 
because of incomplete obserA-ation due to lack of coopei-ation on tlie part 
of tile patient, or for other reasons. Of the I’cmaining 230 Avomen, 01 
(39.5 per cent) Avere diagnosed as gonococcus positive by either cul- 
tures or smears or both. 

On the basis of the I’esnlts obtained fi’om the initial culture or smear 
examinations, 8 of the 91 infected patients avoi’c found to haAm an 
infection limited to the. urethra and 4fi othei’s. an i)ifection of the 
cer\dx alone. In 37 eases both ni-ethi’a and cervix avo-c found to he 
infected. O’he concuri’mit involvement of xu’etliTa and cervix ncai'ly 
eipialed that of the cervix alone. 

Comment 

As may he seen in Table I cultures Avere found to be far more ac- 
curate than sinears. More than half of all gonococcus positive cases 
would have been lost, if the diagnosis had been based on smears alone. 

On the other hand, eight negative cultures Avere accompanied by tivo 
.suspicions urethral and six suspicious cervical smears. Whethei- the 
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Tabi.v, T. Kkkui.tr of TIrethuai, Axn Cefatcai, Smears akr Cur/n'RES in a Groet 

OF m GoNororcns Positive Cases 


URETHRA 

CERVIX 

• 


CUl/rURES 



CULTURES 

SME.VRS 




SJtEAR.S 


CULTURES 

CULTURES 







POSITIVE 

NEG.ATIVE 

Smears positive: 

S 

G 

2* 

.‘smears positive; 

21 

20 

It 

Sme.ars suspicious: 

7 

0 

O 

Smears suspicious 

14 

8 

6 

.Smear.s negative: 

30 

30 

- 

.Smears negative: 

4S 

48 

- 

Total: 

41 

•J 

Total: 

76 

7 


•Cultures overgrown. 
tCulture sterile. 


oulture.s aelually failed in tlie.se ea.ses is open to question, since the 
organisms diagnosed as su.spieious on the smears may have been any 
of the gram-negative organi.sms resembling the gonococcus tvhich are 
commonly found in the female genital tract. Furthermore, it is pos- 
sible that the organisms observed in the smears were gonococci which 
were no longer viable. Since treatment was initiated in these eight 
cases immediately after the first examination, no further baeteriologic 
identification was possible. 

Livliinfions of the Bacienologic Diagnosis . — Although a diagnosis oi 
gonorrhea may be presumed from a suggestive history and from both 
clinical and epidemiological findings, the etiologie agent of the infection 
can only be determined by baeteriologic methods. These methods, how- 
ever. like any other biologic tests are subject to certain definite limita- 
tions.’- = the causes of which are still debated and not completely under- 
stood. 

In previous studies,^ it has been observed that results of smeais 
taken from untreated patients in the advanced acute stages of the 
disease fluctuated from iiositive to negative and were therefore un- 
reliable. This observation also holds true for the cultures, although 
the fluctuations appear much later, at a much more advanced .stage ot 
tlie infection. 

Little is known of the actual factors interfering with the accuracy 
of the baeteriologic methods, although several explanations have been 
advanced. One view stressed by the Gonococcus Kesearch Unit empha- 
.sizes the fact that biologic changes in the infected tissues and the 
resulting action on the organisms may cause anatomic or immunologic 
reactions ivliicli decrease the viability and number of the gonoeoeci. 
These changes may gradually lead to a temporary or permanent hidden 
focus of gonococci within the deeper layers of the invaded tissues or 
may occasionally cause their complete destruction. These eonditioiis 
are designated clinically as chronic gonorrhea, latent gonorrhea and 
spontaneous cure respectively. 

Other investigators" believe that the limitation of the culture diag- 
nosis is due chiefly to a lack of sensitivity of our present culture media. 
Experimental evidence indicates that a minimal number of viable 
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orgaiiisniK iiiusi he pi-c.sftiil. hoi'on; a posilivc ('ultiii'c can lx- oljtai'ncd. 
A\il}i llic availal)l(‘ cullucf' media, tin’s miiiiimini represents a very 
larpo niimlx'r of oi’franisnis. I’hc ideal medium nanild be one sensitive 
onoujili to promote •xroAvlli wlieij only a siiifrle viable orrranisni is pres- 
ent in tile pus specimen. 

The proldem of the limitations of ^onioeoeeus culture diafrnosis is 
ibe.refore a comjilex one. There is amjile clinical and exjieriniontal 
evidence to indicate that both faidors ])robably ])]ay some part in limit- 
ing? the accuracy of the bacteriolopic findings. From tlie clinical point 
of view this limitation ajpu-ars to be eansed by a lempm-aiy or pro- 
longed Inteney of the infeetion. The solution of llie baetcriologie 
jiroblcm depends upon the development of enltnrc metliods which Avil! 
insure proAvtli of small iinmhers of organisms. Prolongerl ohsorvafion 
and rejiealed l)acieriolo<?ie examinations Avill minimize the shorfconi- 
inps of on]-])resent haetm’iolojrie diafznoslic methods.^ 

Operative Maicnah — OperatlA’c gynecologic material for hactoriologic 
examination AA-as obtained from 19 patients. Of these 19 cases, 11 had a 
negative history and negaliA’C hncleriologA’ and receiA'cd no chemotherapy 
prior to their operation. Another patient, likewise hactoriologicall.v nega- 
tive, had a hi.story of gonococeal infeetion 18 years jn-evion-sly. She re- 
ceived 12 grams of .snlfathiazole beeanse of sal])ingilis for Avhich she avu.s 
.subsequently oiierated njion. ScA'en other eases Avere diagnosed as gono- 
coccus positive upon admi.ssion; 6 Avere treated Avith snlfathiazole while 
the scA-enth did not receive; any tiviitmonl pinor to operation. 

Baelcriologio maloj-ial for smears and enitures were taken from 14 
inflamed Fallopian lubes, 7 ovaries, 2 uterine cavities and from a rup- 
tured tuboovarian abseo.ss. After surgical I'cinoA'al, the different organs 
AA'erc opened and any oxndafe present on the suiTaee of the mucons mem- 
brane Avas taken up by a sterile SAA-ab Avhieh Avas iimnei'sed into peptone 
Avaloi'. The mneons membrane Avas then scraped aa’iIIi a .sterile knife in 
order to obtain exudate fi’om the deeper layers of the inflamed tissue. 
In some eases pieces of ti.ssuc aa'oi-c excised, immersed in peptone Avater 
and ground up in a mortar before final inoculation onto the enlturc media. 

All of this opei’ative material yielded iiegative 1)actcrio]ogic finding.s. 
These j'esulls seem to contradict the previnm oliscrvai kam of Stnddiford, 
Casper and Scadron.’* P^urther studies of untreated infected patients 
are necessary, since all bnt one of the gonocoeens-positive patients 
included in onr scries, received cbemotliera])y jn-ior to their operation. 

Summary and Conclusions 

-1. This study deals Avilh a bacteriologic analysis of 230 patients from 
the gynecological serAnce at BellcA'ue Hospital. 

2. Ninety-one Avomen Avere found to be gonococcus positive either by 
smear; or culture or both. Eight of these women had a gonococcal in- 
fection of the urethra alone, Avhile in 46 cases only the cervix was 
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involved. Tiiiriy-seA'en patients suffered from a eonciH*rent infection 
of the urethra and cervix. 

3. Cultures vere found to he far more accurate than smears. More 
than half of all iiositive cases vould have been missed if the diagnosis 
had been based on smears alone. 

4. Limitations of the culture diagnosis in the adAmueed stages of 
the infection may be due to either a lack of sensitmty of our present 
culture media, or to a temporary or persistent latency of the disease. 

5. Tlie bacteriologic examination of tiie operative gynecological mate- 
rial obtained from 19 eases yielded negative results. 

6. Seven of these 19 cases Avere originally gonococcus posith'e in the 
urethra or cei’Anx, and 6 of them had receiA'ed chemotherapy prior to 
operation. 

References 

1. Mahoney, J. F., Van Slyhe, C. J., tVolcott, K. E., Thayer, J. Durward, and 

Nimelman, Anna: Culture Studies in Chronic Gonorrhea of Women, Am. J. 
Sj*ph., Gonor. & Yen. Dis. 26; 38-47, 1942. 

2. Yan Slyke, C. J., Thayer, J. Durward, and Mahonej', J. P.: Comparison of 

Jiledia and Lahoratorj' Eesults in Gonococcus Cultures, Am. J. SAmh., Gonor. 
& Yen. Dis. 26; 55-62, 1942. 

3. Cohn, Alfred, Steer, Arthur, and Adler, Eleanor L.: Gonococcal Yaginitis, Yen. 

Dis. Inform. 21: 208, July, 1940. 

4. Lankford, Cliarles E., and Cooke. Willard E.: A Minimum Bacteriologic Cri- 

terion of Cure of Gonorrhea in Women, Air. J. Obst. & Gats'ec. 45: 685-691, 
1943. 

o. Studdiford, W. A,, Casper, W. A., and Bcadron, E. N.: The Persistence of 
Gonococcal Infection in the Adnexa, Surg., Gynec. & Ohst. 67: 176-180, 1938. 


Section II. Clinical Aspects 

This clinical section presents an analysis and a discussion of therapy 
in sulfonamide-resistant and responsive patients, and describes several 
proAmeatiAms tested in an attempt to improA'e the criteria of cure. In 
addition, the clinical findings in infected patients before and after 
treatment and in uninfected eases Avere analyzed and compared. The 
results of this comparison led us to attempt to determine AA’hether or 
not the term “clinical gonorrhea” is A'alid and its use .justified. 

Clinical Aspects 

Clinical Record . — A complete clinical history AA^as taken on each of 
the 230 patients examined. This history included a record of the dura- 
tion of complaints, the time of exposure, preAdous infections and pre- 
vious treatment. The amount of the urethral and cerAdcal discharge, the 
presence or absence of secretions from the Skene and Baidholin glands, 
and the findings of adnexal involvement AA^ere all recorded. 

Adnexal Involvement. — Of the 91 patients found to be gonococcus 
positiAm, 72 (79 per cent) shoAved an involvement of the adnexa. _ This 
high figure does not represent the true frequency of the complication in 
gonococcal infection in general, but is due to the fact that most of the 
patients required hospitalization because they Avere suffering from some 
pelvic inflammatory disease. , 
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A similar liif>:li prrccnlago (82 ]»c‘r (’oni) of adnexal involvement was 
lovtnd in l.lio 139 ])a1ien1s wiili a. negative liislory and negative bacterio- 
logic examinations. Tt i.s neverlhele.ss })o.s’sible that a certain percentage 
of tbese, adnexal involvements may have been residiial inflammations due 
to ])revions gonoeoeeal in feet ion in .sjnte of the fact that no definite his- 
tory of ])revions gonoeoeeal infection was obtainable. Nevertheless, in 
ibo^ 31 untreated ea.se.s from wliieh operative material was e.xamined bae- 
teriologieally, no gonoeoeeus-positive baeteriologic results were obtained. 
On the basis of our ])resent diagno.stic methods, all of these 339 patients 
had to be considered free from gonococcal infection. 

There were Ifi additional patients who w'cro bacteriologically gono- 
coccus negative. However, they Avere not included in the analysis of this 
particular grou]) of uninfected cases because they gave a definite hi.stoiy 
of ])i’evious gonococcal infection. 

Involvcmenf of Ilarfholin and HUnic Glands. — An infiammation of the 
Bartholin glands was found in 38 ])atients. half of whom had a gono- 
coccal infection. Bischarge of the Skene glands Avas observed in 12 
gonoeoccus-positiA'c patients, and in S gonocoeeus-negatiA'e Avomen. 

Trcalmcnf . — Snlfatliiaxolc Avas used as the drug of choice thiwighout 
the study because of tlu^ high j)erccnlagc of cures obtained and the rela- 
tiAm absence of toxic side effects.’ 

Because of the short ])eriod of hospitalization of })atients at Bellevue 
Hospital, arbitraiy standards for the determination of cure had to be 
adopted. Tt Avas decided to a.ssume that a patient Avas “cured"’’ if three 
consecutive negative cultures and smcai-s Averc ol)taincd folloAving treat- 
ment. If only tAA'o negat ive I’osults Avero available, the patient Avas as- 
sumed to be a “probable cure.” Thc.se ai-e the criteria Avhich are used 
throughout the folloAving disciussion. 

Of the 91 patients found to be gonococcus positive, 21 are not included 
ill this discussion either because they signed out of the hospital before 
therapy could be administered or cure determined, or because they re- 
ceiAmd different amounts of A'arious sulfonamides. 

Tavo treatment schedules AA’ere folloAA-ed during the period covered b.v 
this re])ort. The first, Avhich folloAA-ed the routine of therapy already in 
use in the gynecological service, consisted in the administration of a 
total of 23 grams of sulfathiazole. in doses of 3 grams each, given over a 
period of seven days. 

Of the 23 patients AAho receiA'ed this amount of sulfathiazole, 13 AA’ere 
cures, 6 Avere probable cui'cs and 4 patients Avere resistant to treatment. 

The average folloAA"-up of cured cases in this group Avas 20 days (max. 
44; min. 8), AAuth an aAmrage of 4.6 negatiAm baeteriologic examinations 
(Max, 7; min. 3), The probable cures AA-ere examined tAA*ice over an 
average period of 7.4 days (i\Iax. 10; min. 2). Four of the patients in 
this AA'hole group attended the research clinic for an additional folIoAA’-up 
period of 26.7 days (max. 51; min. 11) and an average of 4.2 examin^ 
tions AAmre performed (max. 6; min. 3). All of these patients remained 
bacteriologically negative during folloAA'-up obseiwations. 

In the second treatment schedule, the daily dosage of sulfathiazole was 
increased to 4 grams and giAmn OA'cr a period of 3 days so that the total 
dosage administered aa^s only 12 grams. 

The remaining forty-seven patients in the infected group AA'cre treatea 
according to this schedule of therapy. Of tins total, 35 AAmre cures, o 
Avere probable cures and 7 Avere found to be resistant to treatment. 

The cured patients in this group Avere foUowed up for an average oi 
13 8 days (Max 39 ; min. 7) and 4.7 baeteriologic examinations (max. 
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10; mill. 3) Avere ])erfoi-med. The 5 probable cures were examined and 
tonnd negative tivice over a period of 4.4 days (max. 9; min. 2). Six- 
teen of tlie women in lliis group reported to tlie research clinic for an 
additional folloiv-np. An average of 3.5 examinations was performed 
on tliem (max. 9; min. l) _m*er a period averaging 29.5 days (max. 133; 
min. 6). All of these patients remained negatiAm during the folloiv-np 
period. 

Tt appears from tliese observations that .slightly larger daily doses 
over a .sliort period of time yielded results ivliieli are just as good, if not 
better, than those obtained A\*ith smaller daily doses OA^er a longer jieriod. 

Snifonmmde-Resisiant Gonorrhea. — ^Although no exact figures are 
available, the prevailing impression is that the number of sulfonamide- 
I’esistant gonococcal infections is increasing. There are many factors 
which may be responsible for failure of chemotherapy; among them the 
inadequate and irregular administration of chemotherapeutic compounds 
AAdiich e.speeially in eases of self-medication, ma.y frequently lead to a 
gradual drug-fastness of the organisms. This drug-fast strain may be 
subsequently transmitted to a ucav host. Another factor iuAmh'ed in 
resistance to sulfonamides, AA*as brought out by recent studies Avhieh .sIioav 
that primarily sulfonamide-resistant gonococcus strains can be isolated 
from patients prior to chemotherapy." The in vitro behavior of these 
strains corresponds in most cases to the clinical reaction of the patient. 
HoAA'ever, some patients respond readily to sulfonamide therapy despite 
the fact that they do harbor an in vitro-resistant strain. This indicates 
that a host factor exists, separate and distinct from the strain factor and 
that it plays an important, if not the decisive role in the response to 
therapy. The exact, nature of this human host factor is not yet lmoA\m, 
but it is most likely related either to the natural resistance of the human 
host to any infection in general, or to a specific immunologic response. 

Among the 91 gonocoeeu.s-positiAm Avomen 34 (15.3 per cent) Avere 
found to be resistant to sulfonamide therapy. All strains isolated from 
these patients likeAAUse proA'ed to be resistant in Autro. Pour patients 
Avere initially treated Avith 21 grams, and 7 Avith 12 grams of sulfa- 
thiazole, Avhile the remaining 3 patients received ALarying amounts of 
different sulfonamides. Of these 14 ca.ses, 6 Avere lost for further study. 

Various methods of treatment Avere tested in an attempt to deA'^elop 
a simple and effeetiA’e thera 2 jy for these resistant cases. A combination 
of gonococcus Amccine and sulfathiazole Avas used in five of the eight 
resistant cases, AAdiich had been found to be of Amlue in the treatment 
of sulfonamide-resistant gonoi’rhea in the male.^ The Amceine Avas in- 
jected subcutaneously, ten injections being gnmn on alternate days. 
The sulfathiazole Avas administered either orally or_ locally, folloAving 
the fifth injection of Amccine. Tavo of the three patients Avho receiAmd 
.sulfathiazole by mouth were cured, Avhile the third failed to respond 
to this combined therapy and Aims subsequently cured by penicillin. 
Tavo other patients in the series Avere eiu’ed bj'' local eeiwical applica- 
tions of 10 per cent sodium sulfathiazole in one case, and of 20 per cent 
sodium sulfathiazole Avitli 2 per cent urea in the other case. Both 
sulfonamide compounds Avere dispersed in a sjiecial Avetting agent for 
more adequate iienetration of the drug.”" _ Tn the first patient, Amginal 
tampons impregnated Aidth the sulfonamide dispersion av ere inserted 
and reneAved daily for 7 days. In the second ease the folloAAdng tech- 
nique Avas used at the suggestion of Dr. Bonn's A. Kornblith. A a agi- 

»This product was made available to us through the courtesy of the AA^allace 
Laboratories, Inc., New Brunswick, N. J. 
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nal (lin]>lii‘agi'n was introduced^ into tlic vagina in such a manner, tliai 
the posterior ])ortion of the rim was fixed in the posterior fornix so 
that the ruhher cup covered the cervix-. Tim anterior rim was then 
pried away from the anto’ior va«,MnaI wall .just onouirli to permit the 
in.iection of 5 c,c. of the llnid niedication into tiie diapliraj,on cup by 
means of a Lner syrjn<>:e to which a 2^^ inch extension was attached. 
The anterior rim of llm diaphrafjm was tlien jmsimd bach underneath 
thc^ sympliysis ])iil)is. No medication was lost by this metliod and an 
intimate contact of cervix and snlfathiazole dispersion was a.ssurcd. 
The diaidirafim was chanj^ed every day for 7 consecutive, days. 

M’he ^ reuiainin'r patients in this series f»f resistant eases Avcrc treated 
only Avitii repeated eonrses of oral ehemotherapy. One of them re- 
sponded to a second course of 21 t^rams of sidfalhiaxole; the second 
patient remained resistant to repeated administration of various sul- 
fonamides and finally became cured s))ontaneonsly ; while tlic third 
failed to respond to H eotirses of snlfathiaxole (12* 28, 28 grams) ad- 
ministered Avliilc she was under our observations. 

Wo shall make no attempt, to comment on these cases since the imm- 
ber is entirely too small to ])ermit any eoiielnsioiis to be drawn. The 
description of the various teehnifinc.s used has been iiitrodneecl to indi- 
cate diU'ercnl metliods of approach to the proldciii of cure of sulfon- 
amide-resistant gonorrhea in females. 

Provomlivca . — In order to ])laee the determination of cure in the 
female on a more reliable basis, an effective provocative agent must 
he found. Various liiologieal and chemical methods such as specific or 
nonspecific vaccines, the local ap])liealion of ioiitojdiorosi.s, of Lngol’s 
solution, and of varioms concentrations of sine sulfate, silver nitrate, 
glycerin and liydrogen ])eroxido had been tested previously without 
anj’- success. The value of menstrual ion as a physiologic provocative 
Avas studied and it was found out that eullnres taken before, during 
or after the menstrual period Avould oeeasionally yield positive re.sults. 
These results can form no basis for judging tlie value of menstruation 
as a provocative, since similar occasional positive bacteriologie findings 
were also obtained on routine examinations. 

The ideal provocative is one which will ])rodnee an irritation of the 
cervix Avithont affecting either the adnexa oi- the gonococcus itself. 
The first of seAmral ]n'OA'ocatiA-es tested dnriiig the sludj’- Avas sterile 
dermal suture material Avhich Avas inserted into the distal third of the 
cei’A'ical canal and kept there for a period of 24 hours. In 4 patients 
Avho Avere being folloAved U]) foi* determination of cure, the presence 
of the dermal suture did not produce any cervical irritation or adnexal 
tlare-np. No positive cultures Avere obtained folloAving the use of tins 
method. .. 

Cauterisation of the vaginal portion of the cervix Avas tlie seconci 
proAmcatWe tested. This method had preAdonsly given promising re- 
sults Avhen tested in the Welfare Island Dispensary (Dr. Pellegrino). 
At Bellevue Hospital, 37 patients A\dio had been initially gonococcus 
])Ositive and had become bactei-iologically negathm after chemotherapy, 
were cauterized and all of tliem remained negative. Cauterization 
AAdiieh Avas generally painless, Avas follOAved in all cases by a detmite 
increase in the amount of the cervical discharge, lasting from 2 to ^ 
days. No adnexal flare-np occurred cA-en in those eases AAdiere previon. 
inflammation of the adnexa had existed. . i 

The provocative effect of 6 grams of sodium chloride kept ^ 
coutactAvith the cervix for 24 hours by means of a vaginal cliaphiae 



COHx\ AKl) GRUNSTEIK : GONORRHEA IN THE EEJIALE 


347 


a supeificial maceration of the cervix and of the anterior vaginal wS 
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Hig'. 1. — Gonorrheal urethritis. Comparison- of the amount of uretlu-ai cliscliarge based 
on examination before and after sulfathiazoie therapy. 





()V OHH'rin'IUljS and DYXl'!COl/)(;V 

T.v'yr*' in llK> (;orvie;,l .socroiion wa.s pro- 

anctri l)> Uio s.-ill Jfi ;) lew «ronoeoncus-i)osilivc en.sr-s, sfei-iJo cultures 
wore ohtu mod follewiufr i!,o uw of this inclhod. alUioiijLdi the hac- 
Iriwlopy revorscrl 1o posiiive iifUtv a few da.vs. i^Ilhoiigh the number 
ni cjKses tested is yerv small, it a])pears floiiblfnl that this procedure 
IS iiKeiv to ])rov(‘ of ))ra(*lieal value as a provocative. 


URETHRA CERVIX 



■ISO 

TROFUSE CIECHAKI MOPERATe plKHAtQE HO PISCmARCE 

I'Me. 2 . — CompariKon oC the amounts of urethral and cervical discharges, on initial 
examinations, present in 91 infected and 139 uninfected patients. 

Evaluation of the Diagnosis of “Clinical Gonorrhea.” — ^Because of the 
rise in the incidence of venereal disea.se.s, resulting from present war 
conditions, the recommendation has been made^’ that contact cases 
with clinical signs suggestive of gonorrhea be treated immediately, 
even if baeteriologic findings are negative or entirely lacking. Such 
a recommendation is of practical value in helping to cheek the spread 
of infection by sexually promiscuous women who are knoum sources of 
infection. 



NUMBER of 

patients 
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I’ecommendatioii may lead physicians to dispense 
n itii tile connrniatoiy baeteriologic results of smears and cultures and 
to substitute for these a diagnosis of “clinical gononhea” based on 
clinical symptomatology alone. 

Such a diagnosis mny perhaps be made safely, onlv in cases of early 
acute gonococcal infection presenting classical symptoms in which posi- 
tive baeteriologic findings can be readily obtained. Unfortunately, 
this typical clinical picture aiipears less and less frequently,® so thai 
verification of the clinical diagnosis by laboratory methods has become 
indispensable. 
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T’ic-. 3. — Comparison of amount of discliarg’e witli number of pus celKs in correspondinp 
smearj; on initial examination in a group of infected patients befoi-e treatment. 


If a diagnosis of gonococcal iiifeclion could be made on the basis ol 
clinical findings alone, there should he appreciable differences between 
the amounts of discharge present in infected, treated and uninlected 

patients. , ,, , 

In order to evaluate this eoncept of “clinical gonorrhea, observa- 
tions on the discharge present in the urethra and cervix of 230 pa- 
tients were anali^aed. . , 

Co»n)ic?if 071 Fi(j, 1 .^ — cun be seen fi'oin the illustrulion, nicuuul 
discharge generally becomes Ic.ss while the amount of cervical dis- 
charge either remains the same, or becomes more profii.se aftei- succcs.s- 
ful ther apy. 

•All initial observ.ations following treatment were m.adc witbin one to thne days 
after termination of Oierapy. 
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Findings Over a Prolonged Period of Observation. — In order to de- 
termine wlietlier or not these initial findings after chemotherapy liold 
true over a longer pei-iod of time, observations on tlie amount of 
urethral and cervical discharge in treated cases during a period of 
2 to 4 weeks Avere graphically plotted. The following distinct patterns 
became apparent from these graphs. 

Urethral Pisidings. — Those eases wliich had no initial urethral dis- 
charge remained negative throughout repeated examinations after cure. 
If the original discharge Avas moderate, frequent fiuctuations from 
moderate to negative Avere observed during folloAV-up, until the ma- 
jority of patients finally lo.st all their discharge. Half of the patients 
Avith an originally profuse urethral discharge, became completely nega- 
tive Avhile the other half retained a moderate discharge. 

URETHRA — 35 CASES CERVIX — 63 CASES 
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FUr. 4. Compari.son of amount of discharge with number of pus cells ir 
ment ^’«oar.s on initial examination in a group of infected patlont.s aftc 


in corre- 
aftcr treat- 


Cervical Findings. — Patients Avithout ain^ cervical discharge before 
treatment shoAved fluctuations in the amount of discharge folloAving 
thei’apy. IIoAveAmr, the number of these patients (4) is too small for 
anj^ conclusions to be draAvn. Wide fluctuations from moderate to 
profuse Avere obserA’^ed in these patients Avith an initial moderate dis- 
charge. At the end of the 4 Aveeks' obserAmtion period most of the 
patients .still retained their original moderate discharge AAdiile a third 
had deAmloped a profuse discharge. Among the group of A\mmen AA’ith 
an initial profuse cerAueal dischai-ge, there Avas a limited fluctuation 
from profuse to moderate during tlie folloAA'-up period. Half of the 
patients finally retained their profuse cervical discharge, AA'hile the dis- 
charge became moderate in the other half. 

These observations confirm the re.sults shoAA'n in Fig. 1. Cases hav- 
ing urethral discharge before treatment either lose it entirely, or shoAC 
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a 1 eduction in tlie original amount of discharge after cure. In the 
cervix, however, there is no correlation between the amounts of dis- 
charge before and after cure. Very few of the patients lost there 
cervical discharge completely ; the majority retained their original 
amount. In other words, the presence or absence of discharge in the 
urethra after treatment may be of some assistance in establishing cure. 
It is of little significance, however, in the ease of the cervix since most 
eases retained their discharge after treatment. 


URETHRA- 136 CASES 


CERVIX - 137 CASES 



Fiff. 5.— Comparison of amount of discharge with number of correspond- 

ing smears on initial examination in a gioup of uninfected patients. 


Goiupcivison of the Amounts of Uvethval and Cervical Dischai ges of 
Infected and Uninfected Palmals.— The observations on a group of 13J 
women with negative history and negative bacteriology (average l.o 
examinations) were compared with the findings on the 91 gonococcus- 
positive cases. This is shorni in Fig. 2. 


*Of these uninfected negative cases, 
twice. The results in this group were 
the larger group. 


56 were examined bacteriologically at least 
found to be identical with those obtained in 
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As can be seen from tlie illustration, the presence of cervical dis- 
charge is of little aid in establishing a diagnosis, since over 00 per cent 
of the patients in both the infected and UFiinfccted groups sliowed a 
moderate or profuse cervical discharge. The same holds t?-uc to a 
lesser extent, in the oliservation on the urethral discharge, \vhere 50 
per cent of the patients in both groups showed a moderate urethral 
discharge. 

Comparison of Urcihral and Cervical Discharges With the Number of 
Pus Cells Found on Corresponding Smears. — Color and consistency can- 
not be regarded as satisfactory criteria for determining the nature of 
discharge since the interpretation of these characteristics nece.ssarily 
varies with the observer. The number of pus cells present in the cor- 
responding smears Avas felt to be a more critical standard, and these 
findings Avere therefore correlated Avith the amount of discharge obsci-ved. 

UreihrO'. — As can be seen from Figs. 3 to 5, the amount of ure- 
thral discharge Avas correlated Avith the corresponding number of pus 
cells in infected eases only before treatment, but not in treated or un- 
infected patients. In all 3 groups, pus cells Avere frequently found to 
be present in cases in Avhich no urethral discharge A\ms reported. 

Cervix. — A close eorrelation Avas found betAveen the amount of cerv- 
ical discharge and the number of pus cells pi’esent in the corresponding 
smears in all three grou])s. As in the case of the urethra, occasional 
pus cells Avere frequently found in eases reported free of discharge. 

Comment. — The eei’vieal disehai’ge observed Avas to a great extent 
purulent in character. The ma.iority of cases shoAved this purulent 
discharge regardless of their bacteriologic status. 

Discussion 

All these observations clearly indicate that there is no basis for dif- 
ferentiating betAveen infected, treated and uninfected patients by clin- 
ical examination alone. The diagno.sis and the determination of cure 
of gonococcal infection in the female must be verified by laboratory 
methods. The current practice of public health agencies of i*ecommend- 
ing isolation and treatment of sexually promiscuous Avomen aa'Iio are 
knoAvn sources of infection, may be .iustified as a practical measure in 
checking the spread of gonorrhea. 

Since our findings indicate that the term “clinical gonorrhea” can- 
not be consistently verified and is mi.sleading, it is adAnsable to elimi- 
nate this designation entii'cly. The term “possible infectious contact” 
is suggested to designate tho.se ca.ses in Avhich bacteriologic eAddence 
of infection is lacking, l)ut Avho require immediate treatment as a pAiblic 
Iiealth measure. 

Summary and Conclusions 

1. Adnexal involvement Avas found in 79 per cent of the infected 
group and in 82 per cent of the uninfected group. 

2. Tavo schedules of therapy Avere employed: In one a total dosage 
of 12 grams of sulfathiazole Avas gh-'en over a period of 3 days, Avhile 
in the other a total dosage of 21 grams of .sulfathiazole Avas admin- 
istered OAmr a period of 7 days, q’he therapeutic results are nearly 
identical in both groups. 

3. Eesistance to .sulfonamides in gonococcal infections is determined 
by at least 2 knoAvn factors; the presence of a sulfonamide-resi.stant 
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gonococcus strain, and the action of a “human host factor,” M’hicli 
appears to play the decisive role. 

4. Attempts to develop a simple treatmenl for sulfonainide-resistaut 
gonorrhea are descrilied. 

5. The provocative effects of sterile dermal suture material, of cau- 
terization and of sodium chloride were tested and found to he un- 
satisfactory. 

6. Observations on a group of 139 uninfected women, and 91 in- 
fected patients indicate that tlie amount and character of urethral and 
cervical discharge is of little or no aid in establishing a diagnosis. 

7. The term “clinical gonoriliea” is misleading, and does not repre- 
sent a true clinical entity. 

8. The term “possible infectious contact” is suggested for designat- 
ing sexually promiscuous women who are known sources of infection. 
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THE EFFECT OF TRAVEL ON THE INCIDENCE OF ABORTION- 


IviKUTJCXAXT A. W. I)II)J)I.K (.^10), Iowa City, Iowa 


l~\EVELOPi\IEN'J’,S, l.lie results ol Woi'ld War 11, have produced 
•L' conditions wliieli j^erniit a difi’ereiit approach to ascertaining the 
oilcct of certain environnienlal factors on disease. Herein lies one such 
study wlici’ch}' the geogj-aijliical location of a prenatal clinic tempo- 
1 ‘arily afforded an evaluation of the eiTect of travel on the incidence of 


abortion, which is defined in the strict sense as referring to the first 16 
Aveolcs of prcgnimay. It is recognized at the outset that the resume is 
not complete, the reason being that tlie natural factors nialdng the obser- 
vation possible were alfei’cd in such a manner that further work was 
not feasible. Nevo-lhele.ss, it is felt the results availalde arc woj-thy 
of 7’ecord. 


Nowadays with the mass transfer of military per.sonnel and migra- 
tion of civilian.s, the doetoi- is frequently a.sked the advisability of an 
expectant mother taking an extended trip. Fi-om the experience of 
three certified obstetricians and gynecologists (A. W. Diddle, R. W. 
Jack, and B. L. Pearse), who have interviewed 1,058 consecutive ob- 
stetric patients between June 1, .1941 and Ainil 1, 1944 with respect 
to journeys taken and the advice given previomsly by the family physi- 
cian, it is apparent that a majority of pi-actitioners were mnvilling to 
sanction tours particularly during the first and third tiimester. In 
textbooks on obstetrics, wliei'e mention is made of the subject, the same 
idea prevails. Although it is agreed that activity helps to evacuate 
the uterus after other intiiusic and cxtriiisic factors have threatened 
an abortion, it. has become the opinion of this group that the average 
means of modern travel, alone, do not predi.spose directly to the 
occurrence of the disease. When an abortion occurs in relation to a 


journey, the two phenomena are regai'ded as luoi’e or less coincidental. 
Basis for this contention is supported ])y a study comparing the inci- 
dence of abortion among a group of pregnant women who journeyed 
and a series who maintained a sedentaiy existence during the period 
of gestation. As previously inferred, geographic ijosition of the clinic 
has jiermitted a study and confirmation of the impression. 


To begin, it is pertinent to desci’ibe the location of this communitj. 
It is situated on an islet five miles long and one to tAvo miles ui 
The highest ppint aboAm sea leAml is 23 feet. The climate is semi 
tropical. The sun shines 360 days out of the year. The seasona tern 
perature variations range from 55 to 96 degrees Fahrenheit. 

•e not to be construed as official or 


The opinions or assertions contained herein are not to oe c jargre. 

stting the views of the Navy Department or the Na''al Service at ar& 

S. Naval Hospital, Key AA’^est. Floriaa. 


reCecting 

tAuthor now in active service, U. 
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tlioiigli there is less than 40 inches of rainfall annually, the humidity 
is enervating during the period from May to November, The area is 
127 miles from the mainland of the Continental United States. The 
intervening space was spanned by a rough, asphalt and coral highway 
up to the time the observations were suspended. The route was built 
over imiumerable keys which were joined together by a series of 62 
bridges. The thoroughfare for great distances was corrugated with 
numerous transverse humps. Tliese had been produced by lieaA'y trucks 
and atmospheric and geologic changes. They caused an occupant of 
an automobile or bus to exjierienee a drive simulating a ride in a 
springless Amhiele going at a fairly rapid rate of speed. In order to 
communicate to and from the neai'est railroad, 170 miles away, it was 
necessary for all women and children to go by bus or car over this 
course.^' Thus for purposes of the study all women had a common 
denominator with regard to the means of entering or leaving the local- 
ity which had a population of approximately 40,000 in January, 1944. 

The Naval Hospital and Dispensary, from wliich these data w'ere 
collected, served all obstetric dependents of the Navy, Marine Corps, 
Coast Guard and Army personnel with the section concerned. 

Food, including fresh vegetables, fruits, and meats, eggs and milk, 
was as plentiful here as any place in the states. Like other defense 
areas, tenements were frequently inadequate and crowded particularly 
for families of enlisted men. 


Observations 

Patients were represented from all 48 states, two foreign countries 
and the District of Columbia. A majority came from 26 states most 
of which were along the eastern seaboard. Included were California 
and Texas. The distribution gave a fair sampling of women from the 
entire United States. All the expectant mothers were white with the 
exception of 11, seven of whom were Negroes, two Mexicans and two 
American Indians. Their age averaged 23.5 years with a range from 
16 to 42. Two hundred and fifty-five (24 iDcr cent) were multigravidas 
and 803 primigravidas. Of the former number, 217 (20.5 per cent) 
were parous, having borne one to five children each. Thirty of these, 
also, had had one to three abortions each. Among the remaining 38 
women, 35 had previously lost one to three pregnancies in the first 
trimester. Two others had had one ectopic and one abortion each 
while a third had produced only one ectopic. Incidentally, the latter 
had a second tubal gestation while under our care. 

Ninety-eight and one-tenths per cent (1,038 cases) of the patients 
were under observation to the end of the third month of pregnancy 
while 91.5 per cent (968 cases) were followed beyond the fourth month. 
All abortions seen, occurred before the end of the third month with the 
exception of eight. 

Dui’ing the period of scientific scrutiny, a diagnosis of abortion was 
made and proved anatomically 123 times or an incidence of 11.6 per 
cent. Three individuals were seen through two each. Of the 123, 23 

*Six weeks before airplane service was opened for civilians, but none of the in- 
dividuals in this studj’’ traveled by that route. 
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\v('re. (lrop])(‘(l J'roin Ihc sliuly for lliroo i-easoiis; fl) llierc was no 
in iormalioii on 1rav(!] ior 20; (2) Iwo worn fi'iniinally iiuliiced; and 
(d) one was a 11i(*ra])(‘Ulic inoasni’*! done l)ooans(i of liypci'lensivc car- 
diovascular disease. xVone of the la.sl lliree traveled. Thus, for pur- 
poses of a comparative .study 300 untimely hirths were obtained. Of 
this number, 32 -wei-e fi-om mnlti^rravida.s, *12 of whom had never given 
birth to a viable infant. 

d'hc 20 e.xpeetant mothers excluded foi’ reason of iio travel data were 
among the fii’.st 223 womoi seen before infoj-mation was gathered. 
Left were 835 for whom complete material was collected for 446. Three 
hundi’cd and ten of the remaining 380 wei’e under surveillance beyond 
the first four months of pregnancy. 'I’here Avas no reiiort of vaginal 
bleeding or abdominal cramjis fi-om Ibis group. From knowledge 
gained through survey of the iiersonnel turnover at this activity from 
month to month, there Avas calculated to be 200 of the 330 that did not 
.iourney and 330 Avho did. 'The di.stances covei-ed by the latter are not 
available, but it seems .iustifiable to include them to evaluate the final 
incidence of abortions Avilhin each series and to eliminate the factor of 
selection as much as possible. It can be safely said that the traA'elers 
])assed OA'er at least 370 miles one Avay. In the final analyses there Avere 
289 travelers and 467 nonjourney Avomen for the fir.sl 36 Aveeks under 
study. 

Among the 446 Avomen Avith complete data. 235 took no trips, 379 
transgressed 170 to 6.000 miles each in a continuous tour by bus and/or 
car aiuj/ov train before the end of the fourth month, and 52 others 
coA'ered 170 to 4,000 miles each after this period of time, Eepeated 
trips averaging 1,200 miles Avere again made by 20 of the 179 patients 
after the fourth month. The distribution by .state, age of the patients, 
blood counts and body Aveights Avcrc approximately equal for the dif- 
f erent groups. 

The abortions predominated in the .second month (53 cases) Avith 41 
in the third and 8 in the fourth. The clinico-anatomical classification 
is shoAvn in Table I. 


TaBIjE I. Cl.ASSIFICATIOX OF 100 AbOKTIOXS AT THE TIME OF AdMISSIOX TO THE 

IIospiTAB OX Anatomic Bases 


CbASSIFK’ATIOX 

NO. CASES 


TJireatened 

03 


Incomplete 

28 


Complete 

2 


Inevitable 

2 


Septic 

2 


IMissed 



Criminal* 

1 


Total 

100 

- 


*Thi.s patient was seen before anil after Iiavinpr consulteil an 
traveled 1,800 miles witliout diffioilty before tbe criminal procedure was venom,. - 


Excluding the criminal abortioiii the clinical .symiitoms and sign.s 
Avere Amginal spotting or gush of blood in 91 instances and cramps oi 
acute loAver abdominal pain in the other eight for the onset. 
diseases and traumatic factors Avere encountered in 19 persons. 
nancy complicated hypothyroidi.sm tAvice, hemolytic icterus and ' 
cions anemia once each. All but one patient, a hypothyroK, os 
fetus. 
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Bleediiifj' followed bimanual examination in two instances. ■ In one, 
it Avas felt Iranma Avas not snffieieni to initiate the onset AA’hile the 
other Avas equh’oeal. In the latter, an outside doctor had tried to 
eouA^ert a uterus lying posterior, to an anterior position hy pehnc man- 
ipulation. Both pregnancies A\’cre AA’asted. 

Thirteen indiA’iduals had bleeding begin a few minutes to 24 hours 
after coitus. Four of these aborted AAdiile the other nine Avcre only 
threatened. Nine of the total Avere seen 12 to 48 hours after the dis- 
charge appeared. None had any lesion of the ceiwix, A’agina, urethra 
or rectum to account for the abnormalities. Aftenvards, Aidien they 
reported for examination, dark blood A\ms visible in the cerAueal os of 
eight. The untimely births came from this number. The proximity 
of the time of the trauma Avith the period of onset of bleeding sug- 
gests that coitus might liaA^e been predi.sposal to the pathologic change. 

Of the 19 Avomen discussed above only three had traveled. More 
Avill be said about them subsequently. 

Consideration may noAV be given to tbe problem of ti-avel and abor- 
tion. Of the 289 travelers. Avho toured before the end of the fourth 
month, 16 or 5.6 per cent had untimely births as contrasted to 84 or 
17.9 per cent occurring among the control or sedentary series. Based 
on the 179 protocols. Avhere the distances eoA’ered Avere knoAvn definitely 
(Table II), 46 (25.7 per cent) Avere multigraA'idas and 37 (20.6 per 
cent) parous. These figures correspond favorably Avith the percent- 
ages for the entire clientele. Of the 16 journey Avomen having abortal 


Table II. Miles Traveled During the First Four AIonths or Pregnancy for 
179“ Patients; Abortions Occurring AVitiiin That Period of Time 


TOTAL 

TRIPS 

miles 

traveled 

TOURS ACCORDING 
TO THE MONTH 
OF GESTATION 


ABORTIONS 




NO. CASES 

MONTH 

NO. CASES CLASSIFICATION 

NO. SALVAGED 

1 

25 by 

motorcycle 

1 

2 

1 

Incomplete 

AVasted 



16 

2 

1 

Incomplete 

Lost 

C2 

170 to 500 

25 

3 

3 

Threatenecl-2 

Incomplete-1 

Saved-1; lost-3 
Wasted 



21 

4 

1 

Threatened 

Lost 



2 

2 

1 

Complete-1 

AVasted 



5 

3 






3 

4 




S9 

1,000 to 2,000 

36 

2 

5 

Threatened-2 

Incoraplete-2 

Inevitable-1 

Four wasted or 
lost ; one saved 



22 

3 






31 

4 

2 

Tlireatened-2 

Two saved 

37 

2,000 to 4,000 

10 

2 

2 

Threatened-1 

Complete-1 

Saved 

AVasted 



12 - 

3 






35 

4 




1 

over 6,000 

1 

'2 




200 total 

200 


16 

16 

Five saved ; 1 1 
lost or wasted 


*The journeys of 178 patients included the 127 mile stretch over the keys by bus 
or car. Of the total 200 trips, one w.as made by 140 wompn, two by 21 others and 
three by the remaining four. 
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(lifficullies. seven Averc parous and one oilier gravid previously. The 
remaining eight were primigravidas. 

Only one patient had a bloody vaginal discharge during transit over 
a 1,700 mile course, 1,530 by train and 170 by bus. The case was classed 
as threatened. Two others began bleeding 6 to 12 hour.s, respectively, 
after a ride of 170 miles in a car. Subsequently one per.son put on an 
acrobatic dance in a U.S.O. show. It is probable the athletic perform- 
ance wiis the more important of the two factors under consideration 
as predisposing to the interruption of the pi’egnancy. Both cases Averc 
admitted as incomplete ahortion.s. A fourth Avoman liad an acute at- 
tack of loAver abdominal cramp.s and gush of blood shortly after a 
bumpy motorcycle ride. This Avas also entered as incomplete. The 
second day after reaching their destination, folloAving in order, a 340, 
1,000, 1,800 and 2,000 mile tour, four expectant mothers developed 
vaginal bleeding. Tavo eventually Avent to term Avhilc the other tAvo 
Avere Avasted. SeAm.n patients began losing blood scA'cn to ten da.ys 
after covering 300 to 4,000 miles each. Tavo of these gestations Avere 
salvaged. The sixteenth ease began to have profuse serosanguineous 
discharge 14 days after a 1,700 mile .iourney by car Avas begun and t) 
days after it Avas completed. The Friedman te.st had been reported as 
'‘uegatiAm for pregnancy” AAdien the trek Avas started. HoAvcA'cr, e.x- 
amination at this end of the course revealed a full tAvo months' gesta- 
tion. Tt Avas eventually lost. 

Assuming that travel predisposed to abortion, it is unlikely that any 
effect could be expected in the last eight cases cited aboA-e for the 
reason the time of the journeys antedated the pathologic eliange too 
long, unless considej’ation of Streeter’s Avork serves as an explanation. 
He found degenerative changes began often one to six Aveeks before 
the actual evacuation of the uterus occurred.^ It should be .stated that 
abortal signs appeared in three of the eight, 12 to 24 hours after inter- 
course. 

Neither the distances covered and the method of travel employed 
nor the time of the month at Avhich a joinuiey Avas taken revealed any 
.significant differences in the incidence of abortion. The 72 women. 
20 of A\diom had also toured before the end of the fourth month, shoAved 
no eAudence of miscarriage or premature labor on migivating from 170 
to 4,000 miles eaeh subsequent to the period stated. 

Comment 

Up to the present time, .statements exi.st in the literature aboxTt cau- 
tioning pregnant patients against ti'aA’-el, but in so far as clinical data 
are concerned, material to substantiate the contention is nil. Obste- 
tricians and gynecologists differ in their opinion regarding the ad- 
Ausability of ti-aveling. Some believe an.y foi’in of journey, short oi 
long, involves risks.-; ^ This idea rests on one or both of tAvo premises . 
one, that riding may stimulate the neuromuscular mechanism to initiate 
uterine contractions to the point of tlireatening an abortion. The othei 
entails the individual finding hei-self in a situation AAdiere treatmen 
for a catastrophe is not easily obtained. Of the tAVO factors, the is 
appears equivocal and from the study presented it becomes more so. 

Formerlj’', AAdien Avomen became pregnant, the majority stajm near 
home and abstained from taking extended trips. As a result, no one 
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physician or clinic was apt to have the opportunity of reviewing the 
results of travel on the incidence of abortion in a relatively large num- 
ber of cases. And, today means of transportation are so modernized 
that they do not lend themselves Avell to evaluate the abnormalities, 
if any, produced by rough riding. 

Probably one of the largest collection of figures available on the 
transfer of pregnant women over considerable distances are to be found 
at the University of Iowa where over 17,000 parturients have been de- 
livered betAveen July 1, 1926 and January 1, 1944 and Avhere the major- 
ity have been brought by ambulance from all parts of the State of 
loAAm — the greatest mileage is 350 — ^in the last trimester. Transporta- 
tion, howcAmr, has been conducted largely over Avell-paved roads. Im- 
pressions of the writer gained at this institution never revealed any 
significant predisposition to the onset of labor or premature birth. Yet 
this series does not suffice as a comparison for the subject at hand. 
Here, the problem involves the first four months of gestation when the 
choriodecidual relationships are supposedly unstable. Spontaneous 
abortion implicates in most instances a dysfunction lying outside the 
fetus and possibly outside the OAuim. There is reason to believe this 
is hormonal in nature.* Disturbance of an extrinsic, traumatic nature 
to be effective would necessitate interference with the blood supply to 
the nidatory site, damage to the membranes, serious injury to the 
young corpus luteum or activation of the neuromuscular mechanism 
of uterine evacuation by local irritation or by cerebral abnormalities.® 
Of the factors mentioned, the last one Avould appear to be the logical 
cause, but clinical results offer little, if any, confirmation that there is 
a consequence from the usual procedure of transport. 

A notation is required as to Avhy more abortions Avere found among 
the sedentary group than among the traAmlers. It is difficult to say. 
NeA^ertheless, three reasons are gh’en: the number of cases aAmilable 
was statistically too small. This AAms inferred in the introduction. 
Second, patients AAdio AAmuld haAm left this area before or Avho Avould 
have come to this section in the first four months of their pregnancy 
AA^ere prevented from doing so by reason of tlie actual occurrence of a 
pathologic birth. Third, the economic and graAid factors undoubtedly 
played a part in selection. IMothers with children could not come to the 
islet as readily as AA'omen AAuthout offspi'ing. But the final results Avar- 
rant the conclusion that traA’-el by car or bus over the rough stretch of 
highAA'ay covering the keys and OAmr modern roads and/or train in the 
states did not increase the incidence of abortion among traA^elers as op- 
posed to nonjourneying AA'omen. It is doubted that transportation alone 
predisposed to abortion except in one case AAdiere the AA'oman had I’idden 
a motorcycle a fcAv hours preAuously. Even here the cause and effect 
connection is equiA'ocal. On the other hand the physical aetiAntj'’ con- 
comitant AA'ith riding is conceded to haA'e facilitated interruption of an 
early gestation AAdiere intrinsic and other extrinsic factors Avere already 
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in action. In general, it appear.s lliat the principal argument against 
traveling entails the necc.ssily o£ an ex])eclant mother being carer] for 
medically Avherevcr trouble may arise and with siudi i-esources as ai-e 
present. For this reason, pregnant women must assume the respon- 
sibility to journey long distances. 
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SOME ACQUIRED BONY AENORBIALITIES INFLUENCING 
THE CONDUCT OF LABOR- 

With. Reports of Recent Oases 

Adriax W. Voegelin, M.T3., and Milton 1j. McCall, 

Pl-IILADELPI-m, Pa. 

(From the Kensinffton Hospital for IJ^omenJ 

M uch has lieeu written about labor in women with abnormal bony 
pelves. Most of tlie.se pelves are congenitally abnormal. In this 
paper, however, we are concerned only with those abnormalities which 
have been acquired, due to either trauma, specific di.sease, or to neo- 
plasms. It must be kept in mind that some of these conditions can af- 
fect the bony pelvis directly. Others, in the course of time, can exert 
an indirect effect through abnormality of the spine or lower extremities. 
Schauta, Litzmaun, Williams* and more recently Caldwell and Moloy^ 
have ineluded acquired abnormalities in their classifications of the 
pelves. For purposes of reference the following simplified classifica- 
tion is suggested. 

Acquired Bony Abnormalities Influencing the Conduct op Labor 


I. As a result of Trauma 

A. Fractures 

B. Dislocations 


Pelvis 


II. As a result of Specific Disea.«e 

A. Bacterial Infection 
(■Tuberculosis 

1 Osteomyelitis 

B. Dietary Deficiency 
Rickets and Osteomalacia 

C. Miscellaneous 

Diseases of Nervous System (Polio) 

Osteoarthritis 

Acromegaly 

Paget’s, Multiple myeloma, S^'phili.s, Ecliinococ- 
cus 

Cysts, etc. 


Spine 


Pubis 

Iscliium 

Ilium 

Sacrum 

Coccyx 


Dorsal 

Lumbo- 

sacral 


III. As a result of Neoplastic Disease 

A. Benign 

B. Malignant 


Lower Upper 

Extrem- Femur 
ity Hip 


Recently we have had experience with cases in each of these main 
categories which will serve as examples. 

Trauma 

Until the advent of fast motor travel in I’ecenl years, llie incidence of 
pelvic fracture as a complication of labor was comparatively rare. B. C. 
Hirst^ in the original edition of his Textbook of Obstetrics, published 

•Read at a nieetlner of tlie Philadelphia obstetrical Society, December 2, 1943. 
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in 1808, stales; “Only 0.8 per eent of all fractures involve the pelvis. 
When one considers that ahno-si all grav'e injuries of the pelvis end 
fatally, the rarity of a pelvic deformity dependent upon united frac- 
tures of a pelvic bone in a Avoinan of childbearing’ age may be appre- 
ciated.” 

In recent years, however, ihe incidence of pelvic fracture has greatly 
increased. At the Kcnsinglon Hospital for Women, three such cases 
have been encountered by ns in tlie pn.st 28 monlli.s. It. wa.s surprising, 
therefore, to find so few cases rei)ortcd iu the English language. Stand- 
ard textboolcs on obstetrics briefly mention the subject, or ignore it en- 
tirely. TJie 1941 edition of Williams’ Ohsieh •ICS* gives in e.s.senc'e the 
same material that was included in B. C. Hij-st's original edition in 1898. 

There are a number of factoj-s which recently have influenced the in- 
cidence of pelvic fracture in women of childbearing age.-"' The wide- 
spread use of the automobile, and the ever increasing speed of these 
vehicles have been a prime factor. Fractures of all kinds liave become 
more prev'alent and fractures of the pelvis have become relatively more 
common than ever before. They are quoted by Kellog Speed'^ as com- 
prising 3 per eent of all fractures. In former years, the vast majority 
of fractures of the pelvis occurred in men, but in the most recent series 
of cases from 44 per cent to 50 per cent' of these injuries occurred in 
\vomen. The female pelvis is known to be more frail than that of the 
male, and so we maj^ e.xpoct to .see an ever increasing number of pelvie 
fractures, not only because of automobile travel, but also because women 
are filling men’s jobs in industry now more than ever before. Another 
important factor is the decreased mortality in cases of pelvic fracture. 
Formerly up to 50 per cent of the patients died. Recently, Eliason and 
Johnson" reported but five deaths in a series of sixty cases of acute 
fracture of the pelvis. Sever® reported but one death in liis series of 
fifty-one cases. 

Fractures may occur in almost any portion of the pelvis. Eighty 
per cent of the cases have multiple fractures. Common sites are the 
rami of the pubis and ischium, and the alae of the ilium. Fractures 
of the pelvis are usually the result of severe impact. Eighty per cent 
now occur in automobile accidents. The injuiy commonh’’ occurs as the 
result of the passenger in the rear seat of an automobile being thronm 
forcibly against the side of the car. Being tin-own from a ear, or crush- 
ing accidents are not unusual happenings. Occa.sionalW, however, 
simply falling on an icy pavement, or tripping over a rug may cause 
pelvic fracture in -women. 

Prom the obstetric standpoint, the lateral crushing fractures are the 
most important because greater distortion of the pelvic inlet is likely 
to result. Fracture of the descending ramus of the pubis is of serious 
import if there is a great deal of displacement because the outlet of the 
pelvis may be encroached upon. A severe fracture about the symphysis 
pubis with separation or displacement is dangerous because of the pos- 
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sibility of injury to tlie uretlira or bladder upon descent of the pre- 
senting part, even though no such injury had been evident at the time 
of the fracture. 

These facts are extremely important from the medicolegal point of 
view. As these accidents increase in young women, the obstetrician will 
be called upon more frequentlj'- to give testimony in court. In these 
instances, it would be well to bear in mind the favorable effect that is 
exerted by the lapse of time. After a few years have passed, some of 
the most severe eases of pelvic fracture are surprisingly free of exces- 
sive callous formation or severe pelvic deformity. Quite often nature 
helps to compensate for these deformities by bringing about premature 
labor or producing a small baby. In gi\ung expert testimony in these 
cases, we should determine if possible the type of pelvis present before 
the fracture occurred. A fracture can occur in a justo-minor or fun- 
nel-tj^pe pelvis just as well as it can in the gynecoid type. To remem- 
ber this might save embarrassment during cross examination. 

The conduct of labor in eases witli fracture of tlie pelvis depends 
upon the degree of distortion jiresent, the size of the baby, and how 
recently the fracture occurred. Elective cesarean section should be 
done where there has been a severe lateral crushing injuiy causing 
obvious obstruction. This operation should also be done. in cases of 
marked displacement in the region of the symphysis pubis where in- 
jury could occur to the urethra or bladder. This also is probably the 
best procedure in those cases with acute fracture of the pelvis with 
displacement, if labor starts. In borderline cases of inlet contraction, 
a trial of labor can always be employed to see if engagement occurs. 
It is safe to say, however, that most cases will deliver vaginally with- 
out undue difficulty. It is often wi.se to terminate the second stage of 
labor early with forceps in order to lessen the strain on the affected 
region. 

The dislocation of joints due to trauma sometimes may cause con- 
cern. Dislocation of the head of the femur usually causes no marked 
pelvic deformity even though it be congenital. In case of bilateral sub- 
luxation, the heads of the femora may project into the pelvis through 
the sciatic notches when the patient is put in the normal abduction 
position for labor. This causes marked bilateral- narrowing of the pelvis. 
Verning® has delivered sixteen such cases normallj’- simply by abandon- 
ing the obstetric position and adducting the legs. 

Forward displacements of the coccyx with ankylosis of the sacro- 
coccygeal joint due to an old injury are met with occasionally. Hirst 
and Wachs^° have summarized this condition well. While this may 
cause dystocia at the pelvic outlet, it usually is not serious. The de- 
livery is ordinax’ily completed Avith Ioav forceps and the obstructing 
coccyx forcibly pushed backAvard. It is not common for the mother to 
ha\'e residual symptoms after this procedure, although occasionally the 
coccyx must be removed surgically. 
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Specific Disease 


Tlic soeond ciilogory in our eJassifieafioii iju'ludcs those abnonnalilies 
causvid l)y n sj)oei/ic disease. Tliese eases are uncommon; those due to 
bae.lorin, espeoinliy iubereulosis, are seen most t'rcquenlly. TJ)e rachitic 
pelvis was at one li?ne a ratlier common eau.se of pelvic dystocia. For- 
lunalcly, at least in most parts of this country, this .scrjuela of dietary 
deficiency is now seldom seen. TJndcj- tl)e miscellaneous group of hone 
disca.ses which includes syphili.s, Paget's di.sea.se, multiple myeloma and 
such entities, the course of labor is .seldom affected. Occa.sional]y, 
ecehi?iococcus cysts of the ])elvic ring will cause dystocia. De Sa’.s” 
case of bizarre c.ri])})ling due to arthritis deformans and BringloV- in- 
tcj’esting ca.so of acromegaly, both delivered their offspring .spontane- 
ously. In cases of old ])o]iomyolilis with unilateral lamene.ss, there 
is .sometimes a .slight oldicputy of the })elvi.s, but never as .severe as in 
those cases in which tlie lamene.ss is due to hip disease. 

Under bacterial disea.se, osteomyelitis of the pelvic bones has been 
de.seribed in detail in Wiicnsky ’s’’’ e.vcellent monograph. In our e.x- 
perieiiee, this disea.se lias not cau.sed .severe pelvic dystocia. We, there- 
fore, direct our attention to tubercidosis since we recently have had 
e.xperience with a case of low Pott 's di.sease and two cases of tuberculous 
hip .ioint, di.sea.se. 

Before the iTiberculin testing of cattle, these comjfiications were more 
common. Pott's disease, causing kyphotic pelvis, is commonly quoted 
a.s occurring once in every six thousand labors. When kyphosis occurs 
in the dorsal region, there is usually a compensatory lordosis, .so that 
the peh'is itself is not greatly atfected. However, the gibbus or hump 
may be situated in the lumbar or .sacral j-egion. Oenerally .speaking, 
the lower the gibbus, the greater the ])elvie deformity, although the 
greatest deformity becomes manife.st when the ky]>hosi.s is situated at 
the lumbosacral junction in the region of the j)romonlory of the .sacrum. 


A typical kyphotic pelvis'^ is characterized by an elongated eonjugala 
vera and a contracted outlet. Tliis is brought about by the fact that 
the body weight transmitted to tlie lumbosacral hump is directed both 
downward and backward. This latter force draws the promontory of 
the sacrum backward and upward thus increasing the conjugata vera. 
IWien this occurs, the posterior extremities of the innominate bones 
are pushed apart rotating their ui?per portions outward and their 
lower ]iortions inward. This caii.scs a tran.sver.se contraction of the 
outlet by bringing the ischial spines and tuberosities closer together. 
As the upper portion of the sacrum is rotated backward its lower por- 
tion is pushed forward thus narrowing the posterior .sagittal diameter 
of the outlet. External measurements of a kyphotic pelvis reveal the 
distance lietwcen the iliac cre.sls 1o he equal to, or greater tlian, that be- 
tween the two trochanters. The diagonal conjugate is deep. The bi- 
ischial is small as is also the posterior sagittal measurement. 
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Wlion labor starts, tlic en!ia<*cmGiit. of the presenting- part nniy be 
interi’ered with because the uterus many times inclines forward due 
to the fact that the abdominal cavity is shortened in a low lij’phosis. 
This usually may be remedied by the ai)plicalion of a tight abdominal 
binder. Ordinarily, however, no great diftictdty is met with until the 
presenting part reaches the region of the ischial spines. If the sum of 
the biisehial and postei'ior sagittal measurements equals fifteen cm. or 
more, no great diftieully in jierforming a vaginal delivery need be an- 
ticipated. If the sum of the.se two measurements is le.ss than 15 cm. 
and a good-sized living baby is ])re.senl, suprapubic delivery is tlie pro- 
cedure of choice. 

Tuberculous coxitis witen it occurs in early life nearly always cau.ses 
an obliquely contracted pelvis.” The distortion is almost always on the 
healthy side. The diseased leg is .shortened .so that in walking the body 
weight is transmitted in gi'eat part to the well leg. This tends to flat- 
ten the iliopeetineal line and the sacrum is rotated to .some degree about 
its vertical axis, so that its anterior surface looks toward the Avell side. 
The pelvis is atl'eeted throughout from tlie inlet to tlic outlet. X-ray 
IDclvimetry is of prime importance in evaluating Die prognosis of labor 
in these patients. If it a])])ears probable after such a study that en- 
gagement will not occur, cesarean section should be performed before 
the onset of labor. Otherwise, a trial of labor should be utilized to see 
if engagement takes place. The ma.iority of cases will deliver spon- 
taneously. Some authorities feel that in cases where the ankylosed leg 
assumes an awkward position and indications for a forcejis delivery exist, 
internal podalic version gives better results because of difficulty in 
applying the forceps. 


Case Reports 
I. Fractured Pelvis 

Case 1. — i\ri’S. ]\I. AV. This 31-year-old gravida i, para 0 was involved 
ill a serious automobile accident at eight months’ gestation. She suf- 
fered a double fracture of the horizontal ramus t)f the left juibic bone 
(Fig. 3). She was treated for a month with bed rest on a Bradford 
frame. At term, the head failed to engage, and because of the recent 
pelvic fracture, a cesarean section was done and a living seven-and-a- 
half-pound infant delivered. A year later, this patient again became 
pregnant. At eight months’ gestation, an x-ray of the pelvis (Fig. 
2) revealed complete healing of the old pelAUC fracture without sig- 
nificant deformity. She was allowed to go into labor spontaneously 
at term, and was delivered after a short uneventful labor witli outlet 
forceps of a living eight-pound child. Tier puerperium was uneventful 
and she now is enjoying normal health. 

Case 2. — ^Alrs. R. AV. This 28-year-old gravida iv slipped and fell 
upon an icy pavement at eight and a half months’ gestation. She was 
unable to walk, so was taken to the hospital wliere an x-ray revealed 
a linear fracture of the right pubic bone extending from the symphysis 
pubis to the obturator foramen. There was no displacement. The 
patient was treated with simple bed rest. After eight days, she went 
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into labor spontaneously' and was delivered of a normal full-term baby 
eight hours later with the aid of outlet forceps. The puerperium was 
normal. Two weeks following delivery, another x-ray .sl)owed no cliange 
from the previous film cxeei)t for the ])re.senee of beginning of callous 
formation. The patient ^yas then able to walk and returned to her 
homo a few days latei'. >\t tlie prcsani time, .she is again pregnant and 
has no symptoms whatsoever. 


Case 3. — Mrs. i\L ])., 23-year-old gi'avida i, para 0, who had been in 
a serious automolhle accident five years previously. i\t that time, she 
sustained multiple fi'actures of the pelvis with displacement of frag- 
ments of the rami of the pubes and i.scliii. The sacrum was also frac- 
tured and the bladder punctured. She visited one of us when .she was 
three months pregnant.. X-rays were taken (Fig. 3) which .showed 
marked distortion of tlie pelvic inlet due to old united fractures, e.spe- 



L _ < 

Fig. 1. Fig. 2. 


Fig. 1. — Patient at 8 months’ gestation with acute fnicture of the horizontal ramus 
of the left pubic bone with some displacement. Delivered by cesarean section. 

Fig. 2. — Same patient twenty months later with her second pregnancj'. Note how 
the contour of the pelvis has been almost completely restored. Delivered vaginally. 


cially of the left pubic bone. The left obturator foramen .showed 75 
per cent diminution in its anteroposterior diameter. The body of the 
left pubic bone was seen to be impacted into the supei’ior and inferior 
rami causing great narrowing of the forepelvis, although the internal 
conjugate measurement was 10 cm. and the greatest transverse diameter 
was 10.4 cm. The patient Avent through a normal prenatal course A\ath- 
out change in this picture as shoAAUi by repeated x-rays. Because of the 
preA'ious bladder injury' and the obvious pelvic distortion, it AA'as de- 
cided that an elective cesarean section Avould be the Avisest meps of 
delivery'. She was admitted to the ho.spital a Aveek before the estimated 
date of confinement, but Avent into labor early in the morning of the 
day she Avas to be sectioned. After an easy labor of five hours’ dura- 
tion she spontaneously delivered a liA'ing six-and-a-half-pound child. 
The’ patient had an uneventful puerperium. X-rays taken ten days 
after delivery' shoAved no change whatever from the prev'ious films. 
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II. Oases of Tuberculous Hip Disease 

Case 4. — Jlrs. D. B. A ease of a 20-year-old gravida iii who had had 
two previous cesarean sections before her first visit to us. She gave 
a hisloiy of liip disease since the age of ten years, and had walked with 
a limp ever since. X-ray taken of the pelvis showed a characteristic 
tilting but no deformity of the pelvic ring. Information was obtained 
that tlie previous cesarean sections had been done because of increasing 
hi]i pain during the last several weeks of pregnancy. It was obvious, 
however, from both clinical and x-ray measurements that the pelvis was 
ample in size. Because of the jircvious sections and the severe pain 
that always occurred near term, another cesarean section was done and 
a Pomeroy sterilization carried out. 



Fir. 3. — Multiple fractures of pelvis and punctured bladder svjstained five years be- 
fore flist preeTianc3'. Note the conti acted foiepelvis and bizarie contour of the left 
pubic bone and obturator foramen. Delivered vapinally. Tins pictuie was taken at 
three months' gestation. 


Case 5. — ^]\Irs. N. A ease of a 29-ycar-old gravida i, para 0, who had 
tuberculous coxitis when a child. She then developed an ankylosed 
hip with marked tilting of the pelvis. X-rays revealed only a slight 
oblique contraction of the pelvic inlet. She was delivered without com- 
plication of an eight-pound baby with outlet forceps. A year later, she 
spontaneously delivered a nine-and-a-half-pound infant. The only un- 
usual procedure that had to be used in delivering this patient was the 
pulling of her involved leg laterally with a sheet. This had to be done 
in order to give room for delivery because the affected hip was ankylosed 
and fixed in adduction. 


ni. Kyphotic Pelvis 

Case 6. — ^Mrs. E. B. A case of a 28-year-old gravida i, para 0 who 
gave a history of having had trouble with her spine since she was six 
years old. She had subsequently had bilateral psoas abscesses Avhieh 
drained for years but finally closed up. Physical examination revealed 
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a gil)l)ns in the lumbo.sacnil 
horizontal and tlie tlioracie 
pelvie measurements were: 


region. The pelvic inlet was apparently 
cage rested iiimn the alae of the ilii. The 


.Intinsj)inous 2<! cm. 
]nkMcrc‘.st!il 29 cm, 
Jnlcrtroclmiitfiic 2S cm. 
Diagoiml conjuf^nlc 31 cm. 
Biiscliiiil 9.5 cm. 





Ffff. 4.-— Kypliotic i)Glvis with gibbus in Uiiiibosacral region. Tliis film was taken 
at term. Note the engaged liead with the body obliquoly fonvard ; tJ)c Jatter is due to 
Uie great shortening of Uie abdominal cavity. Tlie application of a tight abdominal 
binder iielped to correct this. Delivered vaginaJly witii midforcop.s. 

X-ray showed the upper portion of the sacrum to he pushed pos- 
teriorly and its lower portiou to he pushed forward. Apparently, the 
patient would have noi'inally had a very .spacious pelvis and even 
though the inlet was now dilated, the outlet, while it was somewhat 
contracted, seemed ample for the passage of a normal-sized bah.v. 
Therefore, she was allowed to go to term and have spontaneous labor. 
At this time she had an extremely pendulous abdomen because of the 
shortness of her abdominal cavity. (Fig. 4). An abdominal binder 
was applied. Labor progre.ssed normally until the vei'tex reached mid- 
pelvis where it became arrested. She was delivered after seventeen 
hours of labor with midfoi'cep-s of an eight-pound tliree-onnce infant. 
The pnerperium was normal. 

Neoplasms 

Our third category embraces abnoimialities due to neoplasms. These 
are unusual hut interesting. Neoplasms of the spine ordinarily cause 
no difficulty in pregnancy unless thej’^ involve tlie sacrococcygeal region 
and there are but few eases of this .sort rejjorled. Those affecting the 
femur may make adjustments nece.s.sary in the eonduel of labor. There 
are very few eases reported in the literature' ’ of primaj-y .sarcoma of the 
upper femur associated with pregnancy. Such a ease (Fig. 5) is now 
under the observation of one of the authors and will be reported later. 
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Tumors of the ])elvi(' <>irdk' c.iii, however, cause serious dystociad'’ 
. Of tlio nialisnant tumors. 5 ]>er cent of osteogenic sarcomas, ivhich is a 
neoplasm of young people, occur in pelvic bones, according to Fran- 
cisco.’' jMetastatic carcinoma freiiuently involves the pelvis, but usually 
is .seen in older ind4i*iduals. The benign neoplasms are the most com- 
mon. These are usually bony exoslo.ses whicli may be found over the 
iliopectincal eminencc.s, the crests of the pubis, or over the pelvic .ioints. 
Like the enehondromas, which grow rajiidly during pregnancy, they 
often cause serious ohstruction to labor. These usually are symptom- 
less. and therefore often are not recognized until they have arrested 
the progre.ss of labor. In one .sci-ies of thirty cases fjuoted by Williams,'* 
twenty-one cesarean sections and three de.structive operations upon the 
fetus ivere neee.ssary. While .such tumors ai-e .seldom encountered, the 
obstetrician should have knowledge of them and keep in mind their 
l)o.ssiblc lU'esencc in vague eases of dystocia. 



I 




Kig. T). — Saiconia of uppor rig’ht femur complicating: piegnuncy. 

Summary 

]. A simplified ela.ssification of acquired bony pelvis abnormalities 
and their effect upon the conduct of labor has been presented and dis- 
cussed. 

2. Cases recently seen have been pre.sented as examples of each main 
category. 

3. It is our opinion that more emphasis in teaching .sliould be placed 
upon accpiired anomalies of the pelvis, especially pertaining to frac- 
tures of the pelvis which arc rajndly increasing in frequency. 

4. After study of these acquired anomalies, it is found that opera- 
tive delivery in such cases should be the exception rather than the rule. 
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THE CHARACTER OP VAGINAL DELIVERY FOLLOWING 

CESAREAN SECTION 


Katherixe ICuder, M.D., axd Charles T. Dotter, B.A., 

New York, N. Y. 

(Frojn ihc Department of Obstetrics and Gynecology of Cornell University 
Medical College and the Mciv York Hospital) 

T here is a difference of opinion concerning the nature of tlie first 
vagina] delivery oecuri'ing in a patient wiio has had a cesarean 
section. The question is whether or not the labor is comparable to 
that of a midtipara or a priniipara, especially in regard to the total 
duration of labor and the course of the first stage of labor. 

This study comprises a review of 34,356 pregnancies occurring in the 
Woman’s Clinic of the New York Hospital from September 1, 1932 to 
December 31, 1943. Of this total, 496 patients had a previous cesarean 
sectioii, an ineideiice of, 1.44 per cent. In this group 109 patients (an 
incidence of 21.97 per cent) were delivered of a full-term or premature 
infant per vaginam without ever having had a vaginal delivery pre- 
ceding the first cesarean section. 

The hi.stories of these 109 patients were studied in detail and divided 
into three groups in order to comijai’e the duration of the stages of 
laboi’. The first group consists of the total 109 cases having a vaginal 
delivery following a cesarean section for the first pregnancy; the sec- 
ond consists of 39 of these cases in Avhich a cesarean section had been 
performed for an indication other thaii contracted pelvis, and in which 
there had been some labor; the third gi-oup deals with 36 cases in Avhich 
an electiAm cesarean section had been done AAoth no labor prior to the' 
operation. 

Table I shoAA^s the aA^erage duratioji of labor in hours for each of the 
groups : 

Tabi.b I 




GROUPS 



I 

II 

III 

NUMBER OF CASES 

109 

39 

36 

Hours of labor before cesarean section 

19 

11 57/60 

0 

Vaginal delivery 

First stage of labor 

15 14/60 

15 27/60 

16 33/60 

Second stage of labor 

54/60 

45/60 

56/60 

Total labor 

16 19/60 

16 20/60 

17 46/60 


The AAudely accepted aAmrage duration of labor in pilmiparas is 18 
hours and in multiparas 12 hours.^ 
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nnuy of tlio sedioiis h\ ({rouj) 1 wi-o doiio for aoiilnwlcd pelves, a 
faolor which would lojul lo iucrease the duration of labor in subsc' 
rjuent prcf?nancio.s. 3’he average (hinitioii of labor in this j^u-oup was 
l(i Jioui’s a7id .19 itiinut(!.s. In rjrou]) If, in which the factor of eon- 
ti-acted pelvis had been eliminated, the duration of labor avei-aged 16 
hours, 20 minutes, the dui-atioii stated for the labor of i)i-imiparas with 
noi-nial pelves.- It is seen that in the 39 patients of t.'roup JJT in whom 
there had been no ])i‘cvious labor, the average dui-ation of the labor of 
the vaginal deliveiy wa.s the .same fis Dial slated for priwiparns. 

i\rcLane is in agreement with the.se conclusions. In a .study of 38 
eases of vaginal delivery following cesarean section, he eonclude.s that 
since most were para i the average labor of 15 hour.s, 35 minute.s^ is 
evidence in favor of the ]n'imi)mrons nature of labor following primary 
cesarean section.'* 


It is probable that labor jircceding a primary cesarean section may 
alter the cervix, tending lo ])roduee a multiparous behavior ob.served at 
sub.sequent labors, but this is not .seen if no labor has preceded the 
section. 

3'he second stage of laboi* is about the same for all three groups, 
which could be explained by the fact that forceps were used frequently 
to terminate the second stage of lahor, the indication being a previous 
cesarean section. Table IT .shows the incidence of forceps and episiot- 
omies in the gi-onps .studied. 


'J’AIfl.K JT 




r.iioui'S 



I 

ir 

III 

Forccp.s 

of) per cent 

4G per cent 

61 per cent 

Epi.siotomy 

87 per cenf- 

84 per ceni 

91 per cent 


The incidence of forceps deliveries in this clinic as a whole is 13.05 
per cent, and of episiotomy 50.86 per cent. There Avas no instance of 
ruptured uteru.s in the 109 cases of vaginal deliA'ery. 

The fetal mortality, including premature, full-term and neonatal 
deaths, in this series of 109 cases Avas 5, or 4.6 per cent, as compared 
with a figure of 3.10 per cent for the AA-hole clinic. 

Summary and Conclusions 

1. In 34,356 obstetric patients admitted to the Ncav Yoj-k Ho.spital, 
a preAUOUS cesarean section had been pej-foi-med in 496, or 1.44 per cent. 

2. Of this group of 496 patients, 109, or 21.97 per cent, Avere delivered 
Amginally of a viable infant, Avithout having had a Amginal delivery 
previous to the cesarean section. 

3. The average duration of labor of the fir.st vaginal delivery in a 
patient Avho Avas delivered by cesai-ean section in her first pregnancy 
is virtually identical Avith that in a priraipara. 
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4. In the group of JOO iiaticnls with cesarean section followed by 
vaginal delivery, there was one maternal death, due to cerebral embolism. 

5. The fetal mortality in this series was 4.58 per cent. 
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SUECLINICAL POST-PARTUM SALPINGITIS AND ONE-CHILD 
STERILITY, A PATHOLOGIC STUDY 

B. Black-Sciiai'fer, JI.D,, Riciimoxd, Va. 

(I’rom the Department of Pathology, 3fcflical ColUgc of Virginia) 

A cute sal])ingili.s is a recognized seque] of puerperal endometritis, 
complicating most frequent l.v criminal abortions, to a lesser ex- 
tent legitimate operative ])roeeduro.s, and occasionally spontaneous term 
parturition. Ciuiis’ summai’izes the gojici'ally accepted concept of this 
lesion as follows: "It has long been known that infection which compli- 
cates abortion travels thi’ough the ecDula)' tissues rather than along 
the mucous membrane. The t.ube.s, if diseased, present only part of a 
relatively diffuse process. We have learned that the tubes Avhen in- 
volved arc usually attacked fi’om without, the infection producing a 
perisalpingitis Avith tendency to iiiA'asion of the mueo.sa la.st, if at all.” 

The absence of mucosal invoh'cment is cmpluisixcd by most authors, 
Avho lay stre.ss upon this fortunate circum.stance becau.so of the retention 
of tubal patency .subsequent to the lesion. 

Some fcAv authors deduce from their clinical experience that the 
Fallopian mucosa is not spared and that unexj)ected tubal obstruction, 
in some patients, may be due to unrecognized post-partum salpingitis. 
Rubin, ^ for example, found that of 195 instances of one-child sterility 
(a fcAv AA'itli 2 ehildi’en) 45 ea.scs (23 per cent) Jiad nonpatent tubes, hi 
these cases no cause of an ascending infection other than the preAdous 
pregnancy could be assigned, Holtz^ after examining the problem of 
one-child sterility concluded, on a purely inductiAT basis, that such 
.sterility may Im due, in some measure, to an ascending salpingitis con- 
tracted during parturition, or the puerpcidum AA’ith consequent occlusion 
of the tubes. DeLee and GreenhilB in a discussion of post-partum 
steidlization remarked, “There is good reason for belieAung that infec- 
tion sometimes inAmdes the tube as it does the uterus after deliA^ery, ’ 
An intensiAm search of the literature failed to reveal anj^ pathologic 
studies directed toAvard the solution of the problem pre.sentcd by such 
opposed AUCAvs. 

Material 

The material for this study consists of bilatcj'al tubal segments re- 
moved, in the course of sterilization, from 67 patients. Of this number, 

50 AA'-ere obtained post partum folloAAung normal delivery and the re- 
maining 17, used as controls, upon cesarean section cases. The opera- 
tions were performed betAveen March 11, 1942 and October 21, 1943, In 
all instances sections of both Fallopian tubes including mucosa Avere 

revicAved, 
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The chief indications for sterilization Avere, in the order of tiieir fre- 
qiiene}^: niultiparity, severe toxemias of pregnancy, and heart disease. 

Of the 50 post-partum patients, 38 were colored and 12 white. In 
view of tlie small numbers no attempt was made to segregate the cases 
bj'- color. 

All the patients, with one exception, were operated upon at some time 
between the second and twelfth post-partnm day. The one exception 
submitted to sterilization on the twent 3 ’'-fifth post-partum da 3 ^ 

Results 

The Fallopian tubes of the 17 control cases (cesarean sections) 
rejiresent organs not exposed to the pucrperinm. Since upon micro- 
scoiiic examination all were found normal, the assumption appears 
Avarranted that before parturition the tulies are not the site of acute 
inflammatoiy changes. It is possible, of course, that vestiges of a 
salpingitis acquired in an earlier period of life might still be visible; 
such lesions, however, cannot be confused with those to be described and 
are therefore not pertinent to this study. 



Pig. 1. — Mucosal villi of post-partum Fallopian tube showing normal structure. 

Histologic investigation of the sections of the post-partum group re- 
vealed that 38 per cent (19 of the 50 cases) were the site of an acute 
salpingitis. In two instances the inflammation was unilateral, in the 
remaining 17, bilateral. 

The mucosa of the tubes Avas the stratum most prominentlj’ involved. 
The villi Avere edematous and infiltrated ‘by polj^morphonuclear leuco- 
cytes and round cells. In the lumina of most of the organs a small 
quantitj^ of purulent exudate Avas present. NoAvhere had the inflamma- 
tion progressed sufficiently to produce accretion of the viUi, although in 
tAvo cases desquamation of the lining epithelium had already made its 
appearance, a precursor of adhesion formation. ,'}> 
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In l))().sc lulx's wliif'li sliowc.fi the iuos( ndvaiieed lesions, aggregates 
ol poI\ nioi'piiODuelear leueoeylcs were seen in the edematous, hyper- 
plastic museiilai’is and sii])serosa. Ju jio easr;, howovov, was the peri- 
tonenm involved. 


Unilaleral salj)ingi(is would he difficult to (sxplain had the infection 
reached the tubes via the lynij^halics and blood vessels from the endo- 
inetritim. Tlie anastomoses of the vessels of the utej-us and Fallopian 
tubes arc so abundant that exemption of one tube fj-om the pi'oeess would 
appear most unlikely. Extension of the infection by direct, extension 
along the endometrial mucosa to that of the h’allopian tubes could, on 
the other hand, i'(!sutt in unilateral salpingitis were the lumen of the 
contralateral side com])letely blocked. Since in the above two eases the 
uninvolved tubal segments must be i>resumed to liave been distal to 
such an a.ssumed obstruction, the surmised block cannot be demonstrated 
in this material nor, for that matter, in any material other than that 
obtained bv hysterectomy. 



Kifj. 2. — Edematous mucosal villi of post-partum Fallopian lube 
morphonuclear leucocyto.s and round cell?. Abundant purulent exudate within iurne 
is characteristic of the more pronounced form of post-partum salpingitis. 

The significance of the time interval between deliveiy and operation 
in the two groups was investigated. The average interval for those 
patients free of salpingitis Avas 5.4 days, for those avIio developed the 
lesion, 6.7 days, a difference of 1.3 days. 

If it be assumed that a longer interval between deliveiy and .salpingo- 
tomy favore the establislimenC of salpingitis, a comparison of the appro- 
priate .subgroups of the two categories .should demonstrate a significant 
difference between them. 

Thirteen (42.0 ± 8.8 per cent) of tlie nonsalpingitis group Avere op- 
erated upon 6 or more days (midvalue of 5.4 and 6.7 days) alter 
delivery. The corresponding number from the salpingitis group I'as 
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14 (73.7 ± 13.4 per cent). Tlie difference between these values (31.7 + 
13.4 per cent) is not statistically significant; however, “the magnitude 
of this difference is sucli as to suggest tliat larger groups of data might 
show significant differences. ’ 

Except for two infants of 8 montlis’ gestation among the non- 
salpingitis group and 1 of 7 months among tlie other, all offspring were 
delivered spontaneously and at term. It is therefore apparent that the 
term of gestation and instrumentation were not factors in the produc- 
tion of post-partum salpingitis. 

The entire group of 50 women, notwithstanding the pathologic diag- 
nosis of acute po.st-parlum saliiingitis in 19, Avere considered to be pass- 
ing tlirough a normal puerperium. Since tlie inflammation probably 
spread along tlie endometrium to the mucosa of the tubes, the a.ssump- 
tion that an unrecognized post-partum endometritis existed must be 
made. Hendry’’* has demonstrated such a lesion in 10 patients curetted 
between the fourth and fifth iiost-partum days, the most constant find- 
ing Avas an extensive infiltration of tlie endometrium by polymorpho- 
nuclear leucocytes. 

Franz" first and recently Douglas and Eliees®’ ” liaA'e reported that 
during the early puerperium the lochia of a majority of afebrile AAmmen 
contain “potentially pathogenic organi.sms.’' Stander’® states “There 
is adequate proof in our experience from a bacteriologic and pathologic 
point of AueAv, that infection AA'ith both an inflammatory reaction and 
bacteria in the tissues may exist in the absence of any febrile manifesta- 
tions.” Harris and BroAvn” found in their material at Johns Hopkins 
Hospital that puerperal infections occur five times more frequently in 
Negro than in AA*hite Avomen. In aucav of the aboA'^e, it should not be 
surprising that in this material (76 per cent colored) the incidence of 
unrecognized post-partum salpingitis should run as high as 38.0 per cent. 

Undoubtedly the greater number of post-partum salpingitides are of 
little importance so far as the course of the puerperium and the future 
patency of the tubes arc concerned. It is not, hoAi-’eA^er, Avithout the 
bounds of probability, that in some of these cases the lumina may be so 
distorted or constricted as to impair the fertility of the patient or even 
produce complete sterility. Pi-anz^ concluded that primipara shoAv ap- 
proximateU" a 50 per cent greater incidence of moderate temperature 
elcAmtions during the puerperium than multipara. Such temperature 
fluctuations are considered to be CA'idenee of puerperal infections. This 
Avould indicate, therefore, that the incidence of post-partum salpingiti.s, 
in primipara, may be correspondingly higher than in miiltipara. Those 
who suffer changes sufficiently great to reduce their fertility to func- 
tional or organic sterility Avould, of course, never have reason for steril- 
ization, and would as a result escajic any ])ossibility of systematic jiatho- 
logic iiwestigation. With this in mind, RubinV discoA’ery of tubal oc- 
clusion in 23 per cent of 195 cases of one-child sterility Avith no apparent 
cause other than the previous pregnancy should be remembei-ed. 
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Til order 1o fnrllior investigate the etiology- of snliclinieal po.st-parti 
salpingitis, a baeteriologic study of a series of I'^allopian tubes, similar 
all respects to that described above, has been entered upon. 


turn 

in 


Summary and Conclusions 

1. Bilateral tubal segments of G7 jiatients ivere hislologically examined. 
.Seventeen •were removed at term cesarean ojicration, and 50 at vaindng 
intervals during clinically noi-nial puerjieria, 

2. The 17 cesarean section pairs (controls) shoved no pathologic 
lesions. 

3. Of the 50 post-]iartum jiairs, 38 per cent (2 unilateral) vere the 
site of a mild acute salpingitis. 

4. In no case vas the .salpingitis clinically recognized, 

5. It is suggested that this hitherto not demonstrated hut .su.spected 
puerjieral .salpingitis may in some patients be the cause of tubal obstnic- 
tion Avith resultant reduction of fertility, or even .sterility. 
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INTERSTITIAL PREGNANCY, WITH REPORT OF A CASE OF 
FULL-TERM GESTATION* 


Matthkw W. Grusetz, M.D., akd Silik H. Polayes, M.D., 

Brookia'k, N. Y. 

(From the Obstetrical and Pathological Departments of the Cvmberland Hospital) 

E ctopic pi'egnanc.y ill the interstitial portion of the tube is espe- 
cially interesting not only because of its infrequencj’', but also be- 
cause of the peculiar hazards and obstetrical problems which it creates. 
Gestation within the cornual portion of the tube was recognized as an 
entity about t^vo centuries ago. All cases up to 1893 were recognized 
on the autopsy table. After rupture the sudden alarming symptoms of 
shock which intervened Avere treated expeetantlj'- with the resultant 
100 per cent mortality. 

The year 1893 marked a new era in the treatment of this condition. 
Traub,^ operating on a case performed a supravaginal liysterectomy 
with subsequent recoveiy. In 1875, Pi’itz- reported 18 eases in the 
literature; the first American to report on the almve condition. In 
1896, RosenthaP studied, 1,324 cases of ectopic gestation of all tj^pes 
and found 40 cases of true interstitial pregnancy, an occurrence of 
3 per cent. In 1914, Waegeli^ made an exliaustive study of the subject. 
He accepted 53 of the 150 eases cited, and reported 2 additional eases. 
Until that time, 11 cases Avere operated upon before rupture. In a 
series of 1,547 cases of ectopic pregnancy collected by Wynne® from 
several of the larger clinics, there Avere 18 cases of interstitial preg- 
nancy, an incidence of 1.16 per cent. The total number of eases of 
interstitial pregnancy reported by AVjuine up to 1917 is 91, of AAdiieli 21 
Avere unruptured. The decade betAveen 25 to 35 years of age shoAved 
the greatest number of eases. 

Since 1918, there have been an additional 108 cases reported, bringing 
the total number of cases of interstitial pregnancy appearing in the 
literature to 199. This covers the period up to Jixlj’’, 1943. 

To be classified as tine interstitial pregnancy, the gestation sac must 
lie Avithin the Avail of the uterine cornu betAveen the proximal end of 
the isthmic portion of the tube and its uterine orifice. In the normal 
uterus, the interstitial iiortion of the tube is 1 cm. long AAuth a uterine 
ostium 1 mm. in diameter. It forms an arc upAvard and convex. The 
folds of mucosa in this portion are fcAver and not so deep as those of 
the isthmus. 

]\Iorbid anatomy and clinical symptoms are dependent to a great 
extent upon the site of lodgement and direction of the gi’owth of the 
ovum. Hypertrophy and hyperplasia of the parenchyma of the uterus 
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AMKHK.’AX .JOITHNAI. OF OHS'i’KTiaoS AXI) CVXICFOIAHJV 


Jihmil lli(! ^Fsliilioii s-!U‘, ('oiiuriclcnl willi IIk; (l(!V(‘loi)n)(*nl oi' llio sjic arc 
I lu* laclors which (l(!lcriniii(' the gross iippcai'anci; of lh<! I'niiflns as woll 
as flic T'claf ionship of the appendages. If liu! ovum lodges in Ihe uferine 
ostinni ol the tnl){!, develojmunit of the sac does not I'csult in marked 
asymmofry of llie fundus during Ihe early weeks. Jf Ihe sac is near 
the ])erii)hei-y of the uleiais, asyniincfry of the fundus is an early sign. 
(Irowth of Ihe sac oecui's in Ihe direction of least resistance, which may 
he determined by the thickness of the uterine wall. When asymmeti’ieal 
development occurs, the diagnosis may he made moi’e easily. 

(Jonditions which may show signs similar to t ho.se of interstitial preg- 
nancy, ai'c i)i'egnancy in one horn of a hicormiate uterus, coimual preg- 
nancy, a myoma in one cornu, or unilateral coi-nual ahsce.ss. 

Jju’egular bleeding occin-i-cfl in neai-lv two-thirds of Wynne's ca.se.s. 

• • • 

A imrsistent. amcnon-hea occurred in the remainder. The latter symp- 
tom is aji important factoi' in the differential diagnosis. 

According to Polak.'' interstitial ])regnaney may terminate in one of 
t he following wavs : 


1, Doiitli of tli(‘ ovum. 

2, Expulsion of the ovum into the uterus in whieli cn.“c; pregnnncy 

may terminate into an ahortion or jirocceil as an intrauterine 
pregnancy. 

3, Rupture into the peritoneal cavity with death of mother from 

Jiomorrhage and .shock. 

■i. Rupture into the broad ligament. 

Stati.sties show that the usual time for rujtture is during the second 
and third months. Interstitial itregnancies are very rarely seen after 
the sixth month. Two cases at almost full term were reported,’’ ® in 
one of which a living infant was delivered. Three cases of full-term 
interstitial pregnancies are recorded in the literature up to the present 
tiine.”'” This i-eport is, therefore, the fourth case of full-term unrup- 
tured interstitial pregnancy, and is probably the only one which went 
so fai‘ beyond term. 


Case Report 

0. D., Italian gravida i, 22 years of age entered tlie Cumberland Hos- 
|)ital on November 8, 1934, witli a complaint of an ovei’due pregnancy 
and ce.ssation of fetal movements since the first of September, 1934:. Her 
last regular menstrual period was November 23, 1933. Pi-ior to this, her 
periods had alwaj’^s been regular. She vomited during the early months 
of her pregnancy. The expected date of confinement was September 1, 
1934. During March, 1934, the patient was seized with intermittent 
abdominal pain and vaginal bleeding which forced her to go to bed. 
From then on her pregnancy progre.ssed apparently normally. She 
passed her expected date of confinement without going into labor, but 
from then on she felt no fetal movements. On October 7, 1934, the pa- 
tient began to spot, accompanied by occasional cramplike pains. Ihe 
spotting lasted 3 weeks. Two weeks before admission, the patient was 
seized with severe, .sharp colicky lower abdominal and back pains whicli 
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lasted half an hour, not accompanied b,y nausea or vomiting. There 
was no vaginal bleeding- since one Aveek prior to admission, and no com- 
plaint of any headache, dizziness, visual disturbances or epigastric pain. 

Her famil.y history and past history were irrelevant. 

Physical examination sliOAved a young woman who ap])eared to be 
comfortable. The eyes, mouth, throat, neck, lieart and lungs were nega- 
tive. The extremities and reflexes were normal. Abdominal examina- 
tion showed a syimnetrieally enlarged ovoid uterus extending from the 
pehns to above the umbilicus and into the left upper quadrant, where 
the head of the fetus could be easily ])alpated through the abdominal 
Avail because of easily felt OA'erlap])ing sutures of the skull. No fetal 
heart Avas heard. No small parts could be felt. 

The ijatient shoAA-ed a nulliparons introitus and A-agina. The cervix 
Avas small, soft and situated liigh and posteriorly in the A^ault of the 
vagina. The external os AA’^as elo.scd. Anteriorly to the cervix and just 
above, about the level of the internal os, a Avell-rounded, firm and hard 
mass Avas felt. The cervix seemed freely movable and also apparently 
moved independently of the mass. Blood pressure Avas 124/72. 

Urine shoAved no sugar, albumin or casts. The Friedman test Avas 
negative. The blood Wassermann test Avas negative. P.S.P. test shoAved 
35 per cent excretion after 2 hours. Blood chemistry shoAA'ed sugar 
61.3 mg. per cent, and urea nitrogen 12.1 mg. per cent. 

X-ray examination November 9, 1934, shoAved evidence of a single 
fetus lying in breech presentation. There Avas evidence of overlapping 
of the cranial bones. Subsequent x-ray films on NoA^ember 22 and 
November 29 shoA\-ed no changes in position of the fetus. 

SeAmral attempts to induce labor Avith castoi- oil and quinine failed. 
Three AA^eeks after admission, the patient Avas examined vaginally under 
anesthesia. The cervix protruded in the posterior vaginal vault about 
one inch and felt finn. A uterine sound Avas easily pa.ssed through the 
cervical os for a distance of about 8 cm. and posteriorly to the present- 
ing part of the fetus. The presenting pai-t Avas easily dislodged from the 
pelvis and a rounded mass Avhieh aaus tl)ouglit to be the uterus could 
be mapped out posteriorly to the presenting part. 

On December 1, 1934. a laparotomy Avas performed. A mass about 
14 inches in length and G to 7. inches in Avidth Avas found eminating 
from the left horn of Avliat aaus an apparently normal uterus. This 
mass Avas composed of a dead fetus AA'ithin a sac, intimately associated 
AA'ith the left tvibe, the distal end of AAfiiich Avas apparently normal. The 
left ovary contained .small cy.sts. The i-ight tube and OAmry Averc nor- 
mal. The uterus Avas located po.steriorly to the sac containing the fetus. 
There AA'ere numerous adhesions of the omentum and the small intestines 
to the sac. The entire sac and the di.stal ]Dortion of tlie left tube Averc 
removed after separation of tlie adhesions. After suturing the raAV 
surface of the uterus, the latter Avas olrserved to lun’-e been reconstructed 
to its completely normal appearance. 

Postoperative Course . — During the fir.st 3 days, the ])a1ient developed 
distention of the abdomen Avith vomiting on the second day. The pa- 
tient Avas laA'-aged through a LcAune tube, and the distention subsided. 
The patieiit then made an uneventful recoA’-ery, being dischai-ged Decem- 
ber 20, nineteen days after the laparotomy. 

On January 5, 1935, the patient aaus seen in the post-partum clinic. 
She Avas feeling fine and oft'ered no complaints. The abdominal AA’ound 
Avas entirety healed. The eei-AUx AAms in the axis of the vag-ina and Avas 
not tender. The fundus of the uterus Avas in the anterior po.sition. in 




Fig. 1 . — Cross section of severed stump of portion of tube showing the ciiaractens- 
tic stellate shape of lumen as ■well as mucosal pattern of this interstitial seg’ment of 
tube. Note the relatively few folds of the mucosa and the absence of reaction in the 
mucosa (X3 .t). 


At one angle of tlie triangular re.sected area the .stump of a tubal 
.structure 1 mm. in diameter, projects from the cut surface. It is the 
proximal portion of the Fallopian tube. IMicroscopicallj', cross sec- 
tions of this tubal stump show an intact mucosa Avitii rugae charac; 
teristic of the interstitial poi’tion of the tube (Fig. 1). There is no 
decidual reaction in tlie muco.sa, and the inner muscular la.yer is nor- 
mal. The outer muscle laj'cr and .serosa, however, are both invaded by 
fetal structure, most of which consists of degenerated placental villi. 
This la^mr of tubal wall merges indefinitely Avith the outer surface of 
the sac waU and at this level the lumen of the tube is obliterated. 

The opposite angle of the triangular area of resection is occupied by 
a rough broAvn tissue. Beneath this layer are interlacing bundles of 
smooth muscle which can be readily identified as myometrium (Fig. 2). 
Van Giesen stains of this area show extensive fibrous replacement of 
the myometrium. The rough broAvn tissue noted in the gross, micro- 
scopically, is found to be a small piece of ovarian tissue continuous witli 
a strip of broad ligament. 
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Fig-. 2 . — Cross section through the triangular area of resection showing denuded 
myometrium of. lateral uterine wall. Note A, the cross sections of branches of uterine 
artery and J?, the interlacing bundles of myometrium along lateral wall of uterus 
(X27). 



Fig. 3. — Section of the sac wall through the placental attachment showing flbrosed 
myometrium : A, Merging indefinitely witli infarcted placenta ; B, containing abundant 
calcium deposits; C, in the villi (XU). 
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^ T]ie remaining poi-lion of llie-i;riangiilai- area of resection (Fig. 3) 
J.s eom])osed of numerous large vessels, myomeli-ium and fibrous strue- 
luie. It merges indofinilely with the deeper, partly calcified placental 
mass 'wiiieli forms the inner layer of the sac wall. Microscopically, 
numerous ])lacen1al villi are found in between bundles of smooth muscle! 



Pig. 4. — ^Fetus and placenta removed from sac. Note short umbilical cord due 
to loop formed by the latter J, midway between fetal K, and placental Tj, insertions. 
Note al.so macerated condition of the fetus and the extremely large cotyledons L, 
of the placenta containing large infarcts. 


On opening the sac, a full-term, partly macerated female fetus i-s 
found compressed by the tension of the sac wall, its extremities in com- 
plete flexion. The umbilical cord is .shortened by an adlierent looj) 
(Pig. 4) at a point about midway between its fetal and placental inser- 
tions. The placenta is finnly attached to the caudal iiortion of the sac 
and the amnion merges indefinitely with the cephalic end where the sac 
wall becomes extremely thin. The maternal surface of the placenta 
shows extremely large cotyledons which contain numerous areas of in- 
farction. The fetus is covered Avith a large amount of lanugo and is 
fully developed. The skin is discolored gray-brown and .shoAVs beginning 
maceration. 
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3’])C microscopic sections of tlic sac wall a1 Ihc margin of ])lacental 
atlachment show muscle hnncllcs and scan! fihrons tissue merging- in- 
definitely with masses of ])lacental tissue much of wliicli is infarcted. 
Section through the cephalic and thinnest portion of the sac wall (Fig. 
5) shows completely hyalinized structure containing fetal masses which 
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have penetraled lo the very outer surJace of (lie wall. Amnionic mem- 
brane can be distinctly discerned as linin^ the sac. The microscopic 
sections of the umbilical coi'd .show necrosis and paj-a-nmbilieal infiltra- 
tion in the I’egion of the adherent loop and a ])]atelet thrombus occlud- 
ing the vein at its fetal end. 

Aeeompanyi?ig the .sac and its contents, thei'C is the di.stal portion of 
the P^allopian tube including the fimbria. This portion of lube is nor- 
mal except for conge.stion. l^Iicroscopically, the structns is character- 
istic of isthmus and fimbria of a Fallo])ian tube (Fig. 6). 

Diac/nosis: L l\Iacerated full-term interstitial tubal pregnancy 

2. Thrombosis and adliercnt loop of umbilical cord 

3. FalIoj)ian lube-islhmiis ajid firnbi'ia 

4. .Segment of ovary-tuboovarian adhesion. 

Summary 

L A case of full-ltn’rn inler.slitial pi-egnaney is presented. 

2. The literature reveals a total of 39!) cases of intei-stitial pregnancy 
i-epoi-ted U]) to July 3943. 

3. Three previous cases of full-term ])regnancy have been reported. 
Tills report i.s, therefore, the fourth ea.se of full-tenn interstitial preg- 
nancy. 

References 

], Traub: cited bv Wvnne, ref. i5. 

2. Fritz, J?. H.: Am. d. M. Sc. 69: 9.5-303, 3S7u. 

3. Itoseiitlial, J. von: Ceiitralbl. f. Gyiiiik. 20: 3297, 3S9G. 

4. Waegeli: Uev. do Gyiiec. et Cliir. 23: 40.5, 3934-391.5, 

.5. Wynne, 31, 3U. X.: Bull. .John.s Hopkins JIosj), 29: 29-3u, 3938. 

0. Poiak, .3, O.: Jfanual of Gpiccology, Pliiladelpliia, 3927, Lea and Fcbiger. 
7. Lemaire, M.: Bull. Soc. gynec et dc ob.st. 25: 204-05. 3930. 

5. Tietze, von H.: Moiiatschr. f. Gchurtsh. u. Gj'niik. 97: 353-59, 1935. 

9. Ishizu, S., and Fupi, Y.: Tai%van Igakkai Zas.?i. 36: 956, 3938. 

10. .Stapleton, G.: Brit. M. J. 1: 879, 1935. 

31. Hull, E. T.; Am. J. Obst. & Gv.vec. 28: 4.52:51, 10.34. 

9G0 Steulixg Peace 
414 Stekeing Peace 



LOCAL CHEMOTHERAPY IN THE PROPHYLAXIS OF 

MASTITIS* 

Bruce R. Austin, M.D., B.S., Waynesburg, Pa. 

M uch experience has been aeeumnlaleJ on tlie topical application 
of the sulfonamide compounds since their introduction as pro- 
phylactic and curative agents. The experience of the last few years has 
shown that oral, topical, or oral plus topical medication with sulfonam- 
ides will prevent wound infection. There is no doubt noAv that infec- 
tion can generallj’- lie prevented in minor laceration involving the skin 
and sulicutaneous tissues or superficial muscle layers, without ex- 
tensive destruction of tissue by the topical application of sulfonamide 
compounds. 

Though a dearth of experimental and clinical reports on sulfonamides 
has appeared, these are so conflicting that it is difficult to conclude 
which of the sulfonamides is the ‘'chosen oiie’-' for topical use. Long’ 
stated, after reviewing these reports: “When all the factors have been 
considered, it seems reasonable to choose sulfanilamide as the drug of 
choice for the prophylaxis and treatment of contaminated and infected 
wounds. ’ ’ 

Where sulfanilamide therapy locally has been started, experience has 
shown that it is necessary to repeat the local application of the drug 
at each di'essing period if both primary and secondarj^ infection is to be 
prevented. Local therapy Avith sulfanilamide should be continued until 
healing is complete. 

That sulfanilamide is solulile in tissue fluids and diffuses readily 
through liAung tissue and fairly Avell through dead tissue was demon- 
strated bj^ HaAAddng.” He found that it had greater power of concentra- 
tion and diffusibility ; whereas sulfathiazole persisted longer and had 
higher bacteriostasis, but lower concentration and diffusibility. 

Zondek and his associates’* found that sulfanilamide aiiplied per- 
cutaneously was alisOrbed through the skin of rabbits and men, and 
suggested that this use of sulfanilamide might serve as an auxiliary 
method of chemotherapeutic treatment in certain cases. 

According to Graves,^ the combined use of sulfanilamide and sulfa- 
thiazole maj’’ give better results than eitlier alone; using the sulfanila- 
mide for its abilitj' to go into solution quickly in liigii concentration and 
tlie sulfathiazole because it is more slowly absorl)ed. 

Topical Application of Sulfonamide Compounds 

The success of sulfonamide therapy depends on the physical form 
in which it is applied and the vehicle in AA'-hieh it is dispersed. 

‘Presented at a meeting of the Pittsburgh Obstetrical and Gynecological Society, 
April 3. 1944. 
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ahii'Kig'an' .jouhsal or ouHnmacs asd cyxiccologv 
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]ii cl s(:i’i(,*.s of. Ii^sl.s lo dclfirinino llio most suitable vohiele for tlie 
snlfoimmirles, b’liller, jlawloufr mul V:nivi(]{i(r’ found Hint when sulfa- 
nilntnicle was iueorjioralerl i7ito an oily base or an oil in water emulsion, 
its absor])tion was mneb delayed. They also found that incorporation 
of glyeoi’in oj’ ji, welling agcJil caused lilllc or no influence on the rate 
of absorption. 

Oinlinenis of petrolaluin and grease bases are contraindicated ac- 
cording lo Kalz and Prirnc.'' TJiey believe that oinlinenis of this type 
coat each particle of the sulfonamide Avitb a nonsoluble substance hinder- 
ing the local action. Pillsbury, et ah' arrived at the same conclusion. 
“All gi'oase ba.scs (jielrolatum, hydrous wool fat or simple ointments) 
may retain the medicament at the .site, but do not allow intimate con- 
tact of tbe agent withlhc site of infeelion; they do not mix with the 
exudate, and are sometimes removed with difficult}' and probably allow 
increased growth of bacteria under the film of grea.se. " 


Allantoin — Sulfanilamide — Sulfathiaaole Ointment 

The base for this ointment was prepared without petrolatum or grease. 
It was water miscible and contained glycerin, triethanolamine, stearic 
acid and Avater. 

Allantoin 2 per cent, sulfanilamide 5 per cent and sulfathiaxole 5 
imr cent Avere incorporated in the aboAm base.^ Allantoin, the terminal 
oxidation product of purine metabolism has been knoAvn since 1821. 
Extracts of eomfrey root Avere used by Macalister® to treat and heal 
chronic ulcers Avhich failed to re.spond to other types of treatment. It 
A\ms determined that the acthm principle in these extracts Avas allantoin. 

The remarkable succe.ss obtained by Baer'’ AAuth his maggot therapy 
in chronic suppuratiA'c infections Avas manife.sted by the characteristics 
of rapid healing of healthy granulation tissue. Robin.son’® definitely 
demonstrated that maggot secj-etions contaijied allantoin and that the 
application of allantoin seemed to stimulate a local rather than a gen- 
eralized granulation. Ratner“ stated that the curatiAm action of surgical 
maggots in infected lesions AA'as due to allantoin, an excretion of the 
maggot. On hydrolysis, allantoin yields urea Avhich is responsible for 
the healing action. Urea has been sIioaati by Olson, et al.^^ to increase 
the rate of formation of granulation tissue in expei'imental animals. 

Sulfonamide Inhibitors. — It AA'as noticed by some of the earlier Avork- 
ers Avith the sulfonamides that certain substances inhibited their bac- 
teriostatic action. These sulfonamide inhibitors, it Avas suggested, Avere 
produced by the organisms. 

Tsuchiya, et al.,^'' had demonstrated that tJie mere presence of; urea 
antagonized the sulfoJi amide-inhibiting action of at least one of the end 
products of protein catabolism. Strakoseh and Clark’^ foimd that a 
mixture of urea and .sulfathiazole was more beneficial than sulfathiazole 

^IJlIntomide and Sulfathiazole-made by The National Drue Compan.v, Phila- 
delphia, Pa. 
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alone; complete epitheliazation of lesions was accelerated by from one 
to five da.ys by the use of sulfa tliiazole-nrea ointment. 

The efficacy of allantoin-sulfanilamide ointment in the therap.y of 
surgical infections, ivas demonstrated by Veal and Klepsor.’® They con- 
cluded: “The substitution of allantoin-sulfanilamide ointment for pure 
sulfanilamide powder allows a prompt resumption of the normal healing 
process and at the same time maintains a clean wound.” 

Wallersteiner^® found that the main compounds that were active in 
sulfanilamide-fast organisms, were sulfanilamide-urea and to a lesser 
degree, sulfanilamide-allantoin. These compounds also showed the 
curious phenomenon of increasing the rate of cell growth and the cell 
migration of the fibroblasts toward them. 

Sensitization. — In recent months rcjiorts have been appearing rela- 
tive to reactions in tissues, and sensitization to sulfonamides by the local 
application. A comprehensive review of the subject by Cole^” caused 
him to issue a warning that sulfonamides should not be administei’ed 
locally for more tha 2 i five days because of the danger of sensitizing 
the individual. 

When one considers tlie enormous volume of sulfonamides which 
has been produced and consumed as compared to the number of reported 
drug reactions, it would seem that the sensitization of patients would 
be more apparent than real. 

The purpose of the clinical studj’" undertaken and herein reported 
was to determine the merits of a combination of allantoin-sulfanilamide- 
sulfathiazole mixed in a water-miscible base for chemotherapy in the 
prophjdaxis of mastitis. 

Proced\ire . — During the year 1943, each obstetric patient admitted to 
my service at the Greene County Memorial Hosijital, who nursed her 
infant, the mothers of premature and stillborn being excluded, was 
treated as follows: within four hours aJ'ter delivery, the patients' 
breasts were Avaslied ivith soap and water, rinsed and blotted dry. The 
nipples were cleansed with 70 per cent alcohol and dried. The allantoin 
2 per cent, sulfanilamide 5 per cent, sulfathiazole 5 jier cent ointment 
was applied with gentle massage to the nipples and areolae, leaving only 
a thin film on the surface. A sterile piece of gauze was applied to the 
nipple area and held in place by a supporting cloth binder. An indi- 
vidual tube of the ointment was used for each patient. 

Before each nursing period, the mothers’ fingers were cleansed with 
70 per cent alcohol and the nipple area cleansed with boric acid solu- 
tion. Following the nursing period, the nipples were again cleansed with 
boric acid solution, dried and the ointment applied as previously de- 
scribed. A sterile gauze covering and supporting binder were used. 

This treatment was continued until the patient was discharged from 
the hospital, usually on the eighth or tenth day. 

Results . — In all, 212 consecutive patients were treated. There wei'e 
no signs of local or systemic drug reactions observed in mothers or in- 
fants. Three patients developed ma.stitis Avhile in the hospital, and two 
of these subsequently developed breast ab.scesse.s after discharge. Tliese 
will be discussed in detail later. 
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OJ. llic 212 ])alion1s, 17 or 8 per cent sliowed a morbidity, i.e.. a tem- 
perature oC 100.4° y. or over on two .sneecssive day.s, excluding the 
first 24 liour.s. Tlic cause of morl)idity was l)rolfcn down a.s follows: 
l^bve or 2.3 per cent sliowed an endomol ritis ; 3 or 1.4 per cent showed 
a mastitis, as ])reviously mentioned; 3 or 1.4 per cent .showed an infec- 
tion of the episiotomy wound ; 2 or 0.9 per cent showed an upper re.spira- 
t,ory in lection. There was one case of each of the following: Poro 
cesarean section, laparotrachelotomy, pyelitis with an a.ssociated nephro- 
lithiasis and post -partum at elect asi.s. 

Of the three patients Avho developed masliti.s, one sub.sided completely 
and breast feeding was resumed. The other two seemingly subsided but 
subsequently developed absee.s.se.s after di.scliai-ge from, the hospital. All 
were pi’imiparas. 

The first jiatient devclojied a fi.s.sure in the left nipple on the foui-th 
post-partum day and on the sixth day, an acute interstitial mastitis 
in the upper lateral quadrant, was evident. Sulfanilamidc-sulfathiazole- 
allantoin ointment was continued, hot stu])es were a])j)lied locally, breast 
feedings were stopped for 48 hours and sulfadiazine was given by mouth. 
Tlie infection subsided in 36 hours. 

The second patient had marked inverted nii>j)les and nursing .should 
in’obably not have been attempted but a trial was deemed advisable. 
Acute mastitis developed on the seventh day, subsided under above 
treatment and nursing Avas resumed. Howevci-, .she came back to the 
ho.spital on the nineteenth day, when an absce.ss Avas inei.sed and 
drained. 

The third patient Avas deliA'cred of a female infant Avhieh had an 
cxtensiA’e congenital atelectasis and later a pneumonia of the left upper 
lobe. This Avas confirmed by x-ray. The infant lived four da^’^s and 
AAms out to breast but once. The right broasl Aras used and this one 
became infected. The ointment Avas applied but tAvice to the right 
breast and once to the left. An acute mastitits developed on the sixth 
post-partum day and had apparently .subsided by the tenth. HoAvcA^er, 
the patient returned on the eighteenth post-partum day ^Yhen an abscess 
of the right breast AA'as incised and draijied. The pus in both instances 
looked to be that caused by the staphylococcus. 

Discussion 

The first patient developed a mastitis secon '.ary to a small fis.sure. She 
i-esponded Avell to local and general treatment. 

In the second patient AAdio possessed such mai’ked inA'erted nipples, 
iJie ointment obviously Avas not effective. Nursing AAms instituted and 
continued here Avith the full knoA\dedge of AAdiat might result. A genuine 
trial of the ointment Avas deemed advisable and Avarranted. 

In the third patient, the sick infant should not have been put to breast, 
not only for its OAAm sake, but because of the possibility of introducing 
infection into the nipple. The ointment should have been used continu- 
ously for at least five days. 

Conclusions 

1 The local application of aUantoin 2 per cent, sulfanilamide 5 per 
cent, sulfathiazole 5 per cent in a water-miscible base is a safe pro- 
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cedlire, and in this number of cases caused no local or systemic reaction 
to mother or baby. 

2. Sensitization of the patient is a possibility as reported by Cole, 
but the small amount of drug- undoubtedly absorbed systemically 
makes this seem remote. 

3. ]\rarkedly inverted or potentially infected nipples should be treated 
until the ointment but nursing should be prohibited. 

4. "While it cannot positivelj’- be a.s.serted, it is felt that the use of 
tliis allantoin — sulfanilamide — sulfathiazole ointment, as described liere- 
in, helps to prevent mastitis. Ceriainh" its use is moi-e rational than 
the ointments used heretofore. 
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CHOREA GRAVIDARUM: WITH THE REPORT OF A CASE 

"W. A. ]luGii, M.D., Mkmpjii.s, Tenn. 

T O OBSERV]?} a patient witli ciioren gi'avidai'um is an unique and 
nnforgetlable expci'ienee. It is unique in that eases are seldom seen 
more tliaii once in tlie entire practice of any obstetrician, if at all. The 
]-eported incidence is -widely divergent. Berg- states that, at the St. 
Louis City Hospital, only 2 cases in 32,000 deliveries wei’e recorded 
during the course of fifteen jmars. At the Jolni Gaston Hospital, 
Memphis, a teaching institution, no ease has been recorded in over 28,000 
deliveries covering a pei-iod of twenty-eight years. Willson and Preeee,^- 
however, c.stimate the incidence as 1 in 2,500 deliveries. It is an unfor- 
gettable experience in that the clinical picture which it presents is per- 
haps the most distressing of all the eoinplications of i^regnancy. Further, 
although a well-recognized entity early in the nineteenth century, the 
condition still compels interest because of its much disputed origin, 
the variability of its manifestations and the number of views as to their 
interpretation, as well as the problem of its management. 

Concerning the origin of chorea gi’avidarum, opinion is largely divided 
between the theory that it is a Sydenham’s chorea appearing in preg- 
nancy and is therefore of an infectious natui’e, and the theory that it is 
due to toxemia. An infectious etiology is apparently established in a 
number of cases by a history of rheumatic fever or scarlet fever in child- 
hood, and frequently an early chorea. In this group, arthritis and 
endocarditis or other cardiac disease is often a.ssoeiated. An early onset 
and the fact that the chorea may recur with successive pregnancies is 
likewise in favor of this origin. On the other hand, many cases are re- 
ported in Avhich there is no hi.story of infection or earlier chorea, and no 
evidence of a heart lesion; in these, the symptoms are believed l\v many 
observers to be a manifestation of toxemia. A toxic origin is also sug- 
gested by an absence of fever, a prompt subsidence of symptoms after 
termination of the' pregnancy, and frequently other signs of toxemia. 

Unquestionably, there is also a strong element of neurosis in chorea 
gravidarum. This element is probably primarily constitutional, and is 
aggravated by emotional disturbances pertinent to the pregnant state. 
Whitniore^^ believes that fatigue due to increased emotionalism is a 
significant factor in yoiTiig primipara. Early environment may also have 
some influence. Weigner” reports that Gerty and his associates, in a 
seven-year study of 150 children Avith chorea, together Avith a control 
group Avho had' rheumatic fever but no chorea, found that those with 
chorea came from families Avherein thei’C Avas a great deal of emotional 
turmoil and social maladjustment. This history was not given hr 
who had rheumatic fever witlmut chorea. Weigner also quofos Salili a.s 
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liaviiig ])oi]iled out tliat movements of tlic fetus are cJioi'eiform in 
nature; tliat musele movements become ordei-ly and purposeful after 
birtli; and that, perhaps this constitutional tendency is an exi)ression of 
failure of normal development. One may thus explain the eases of 
chorea wherein only certain muscle groups are affected. It is Weigner ’s 
opinion, therefore, that chorea gravidarum should be regarded as an 
exiDression of a defective constitutional “anlage,” which may be pre- 
cipitated by various factors, as infection, toxicity or nervous influences 
originating from acute emotional trauma and ps.ychic conflict relating to 
pregnancy. The likelihood of a neurotic or psychic factor is supported 
by many reports of cases in which the attack has been preceded by worry 
or immediately induced b}* some shocking or frightening incident. 

Pathologically, chorea gravidarum is a low-grade encephalitis. Several 
investigators have reported finding congestion and hemorrhage in almost 
every part of the cerebrum in autopsy studies. The movements are con- 
ceded to have their stimulus, however, in the basal ganglia, wherein the 
process is most severe and maj’- be both degenerative and inflammatoiy in 
character. Brian and Gerundo® reijorted a ease in Avhich, in addition to 
the brain, the liver, kidneys and spleen presented degenerative and in- 
flammatoj’y changes. There were no signs of past or present endo- 
carditis. Prom these findings, which' bear a close resemblance to those 
encountered in fatal eclampsias, the}’- believe their ease was toxic in 
origin. The onset of the symptoms during the sixth month of pregnancy 
and the clinical course bore out this opinion. They conclude that a dis- 
tinction between the toxemic and rheumatic types may be made b}' the 
clinical course and nephrohepatic lesions. 

Chorea gravidarum appears to have a predilection for young women, 
the average age being between twenty and twenty-five years. Rarely 
is it seen in patients beyond thirty years of age. As Berg^ has pointed 
out, it is perhaps partly because of this age incidence that primipara are 
more often affected. It may, however, appear for the first time in multi- 
para. The patient observed by Brian and Gerundo* first had chorea 
during her second pregnancy, at the age of thirty-five. Not infre- 
quently, moreover, the movements appear in more than one pregnancy. 
Sehcftel's'’ patient had chorea with three successive pregnancies, and 
French and Hicks* describe a ease in which chorea complicated the first 
pregnancy, was absent in the three succeeding ones, and recurred during 
the fifth. 

Both the maternal and fetal mortality are variouslj’’ quoted. In a 
study of 951 choreic pregnancies in 797 patients, MGllson and Preece’- 
found the maternal death rate to be 13.1 per cent for those delivered 
spontaneously at term, whereas it was 33.3 per cent for those terminated 
artificially. These were the moi’e severe eases; of the patients ^vitll the 
mild forms who were delivered spontaneously at term, the rate was only 
1.9 i^er cent. The fetal mortality is generally reported as appro.ximately 
twice that of the mother. DeLee*' estimated the maternal mortality 
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its 20 lo 30 per eeiil, niul llio fefjil inoi-fality as over -50 jxa’ ecnl. Ae- 
eorrlinf^ to Koysloii,’^ l)re'>;oniieA' in a ehoreie inrlividiial is not necessarily 
serious, wliereas a ehoi'ea ajjpeariiifr i'or the first time only after con- 
ecplion is always of f^rave imjmrl, and failure to differentiate these two 
conditions probably exjdains the marked variation iji mortality figures. 

With few exceptions, infants delivered at term are normal. DeLee'' 
st at (;s that, an oeeasioual infant is horn with chorea. Tn repoiicd cases, 
abnormalities, when ])resent, wei-e confined to tiie head and spine. Two 
of the infants in Willson and Preece’s’- .sei'ics were born with spina 
bifida and hydroee])halus, and a third had hydrofa-phalus alone. Camp- 
belP repoi-ted a case in whieli the patient fiave birth to a baby with 
a. mai'ked niierothalamus a)id facial asymmeti-y. Scheftel V' patient was 
delivered of an infant with the Klippcl-Feil syndrome at. her third preg- 
nancy complicated bj' eliorea. 

The .symptoms of chorea usually have their incipiency during the early 
months of gestation, though in a number of ca.ses they do not appear 
until the second or third trime.ster, and in a few not until after delivery. 
They are generally mild in the beginning, consisting merely of an inter- 
mittent coarse twitching or numbne.ss of a few muscle groups, such as 
those of one hand and arm, or one up])er and lower extremity of the 
same side. The left side is most often affected. In the majority of 
cases, the movements remain mild in character and cease Avith .sleep. 
In other.s, they increase in severity and extent ; with the approach of the 
puerperium practically all the muscles of the body may be continuously 
and violently contracted, tiece.ssitating forceful rcstraijit of the patient 
in bed. The muscles of the face and neck are usually involved, causing 
impaii’inent or total loss of the power of .spcecli and deglutition. In such 
cases, the prognosis is grave indeed. The patient is 2 iot only soon e.x- 
hausted from the constant movement and lo.ss of sleep, but suffers from 
malnutrition incident to the difficulty in feeding. 

Personality changes ai’e commonly associated Avith the choreic .sjanp- 
toms, occasionally pi'ceeding them by Aveeks or months. At first, these 
changes may consist only of an irritability, or a depression or melan- 
cholia, and often are associated AAoth a more or less seA’ei’C headache. As 
the movements increase, the p.sychie symptoms also increase until, in 
the later .stages of the di.sease, the patient may haAm hallucinations. 


or may even exhibit a complete mental incapacity. 

The temperature and pulse rate may or may not be elcAmted through- 
out the course of the illness. When present in the more severe fornrs, 
and espeeiall}" Avhen associated pronounced ps^mhic manifestations, 
fever adds materially to the graAuty of the prognosis. 

The diagnosis of chorea graAudarum is u.sua]]y olndous almost at a 
glance. In the early stages of pregnancy, one may need to make a 
differentiation from hysteria or a pure neurosis. The differentiation 
from hysteria should not be difficult by the rhythmical movements of the 
latter in contrast to the ineoordinated and irregular movements of 
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chorea. Since a .strong- neurotic element is orten present in cliorea, a 
neurosis may he le.ss easily distinguished, hlamma" reported a case- 
of su]>i)o.sed chorea in which he feigned an inloi-i-uptioji of pregnancy 
and the ])alien1 pronpdly j-e(>overed. Sneli eases, liowever. aj-e rare. 

The clinical eonjvse is not unlike that of Sydenham's ehoi-ea, A lai’ge 
})i'oportion of ])atienls recover before term, especially tho.se with a mild 
form of the disease. Jf the patient comes to term, the movements in- 
crease during labor, but usually begin to .sul)side almost immediately 
after delivery and disap])ear completely within a few weeks. In some 
case.s, however, recovery is slow, retpiiring months. 

When feasible, conservative treatment may bring about a quic.seencc 
of the movements. IMild ca.ses are often amenable to quiet and rest, 
wholesome food, and the n.se of bromides and barbiturates. Several 
authors have rejiorted a definite resj)onse to one or more small ti-ans- 
fusions of blood from a healthy pregnant woman, as suggested by 
Albrecht.' This treatment is ju-obably efficacious in those eases where- 
i)i toxemia plays a j)rominenl role. 

In .severe case.s, termination of the pregnancy is ad vi, sable. The sooner 
this is done, the better, as the mortality is exceedingly high when opera- 
tion is delayed. The ])resenee of fever is an added indication for in- 
tervention. Abortion is regarded as the procedure of ehoiee, though 
cesai'ean section is usually preferable if tlie pi’cgnancy is well advajieed, 
or the choreic movements become violent. 

Case Eeport 

Wrs. T. C: D., aged 20 years, was lii’.st observed during the fourth 
month of her first pregnajicy. Her family histoxy was irrelative inso- 
far as mental ox- ixhysieal disease was coJicerxied. Her mother had died 
of tuberculosis and her father had been killed in an accident while slie 
was still a child, and she had been x*eared by an aunt. Aside fi-om these 
-tragedies, her childhood had not becxi nnhapixy. She had had whooping 
cough and measles, but gave xio history oJ' i-heumatic fever, seai-Iet fever 
or chorea. Uer mensti-ual histoi-y was noi-mal. She had been max-i-ied to 
a medical student for almost two yeax-s, and staled that she was happ.y 
in her mai-riage. The only other finding Avhich thi-ew anj' light upon 
the condition was the fact that she had beexx working rathci- strenuously 
in a nursery school for nxorc than a year, and was considci-ably fatigued 
as a consequence. 

Her symptoms had begun two months previously, with an intei-- 
mittent numbnass in her left hand, ax-m and shoulder. At the time of 
her fii-st visit, she was expei-iencing little inconveniexicc othei- than some 
difficulty in eoxnbing hex- hair and picking up ob.iects. Believing this 
ixiight be due to malnutrition, she was given vitamin B^. Within a short 
while, howevei-, the left lowci- extrcixxity became affected and the .symp- 
toms ixicreased in severity, until both the upper and lower left extremi- 
ties were involved in clonic and sometimes tetanic contractions. At the 
same time, choreic movements appeai-ed in her forehead and left upper, 
lip. The spa.smodic contractions were now more frequexit, axxd were 
aggravated by mental or muscular effort. 



3% 


AIMERICAN JOUItXAL OR OlJSTJiTRICS AXn GYNKCOLOGY 

Coincident with these pliysical manifestations; it was observed that 
ttlic patient was cxccedingl3' nervous and easily npset, and that her 
entire personality was undergoing a cliange, IS^rmally of a cheerful 
disposition, slie became depressed and manifested a desire to be alone 
and in the dark. She complained, also, of a crescendo ty^ic of temporal 
headache, sometimes xniilateral and sometimes bilateral. She slept, 
poorly, had little appetite, and appeared emaciated. Her weight had 
not changed, however, probabfy because of the fetu.s. At times she had 
a temperature of 99.5° P. to 100.5° P., and a pulse rate of 96 to 100. 
She had not experienced arij^' dizxiuess, vertigo nor tinnitus, nor had she 
had anj’" nausea, emesis or other gastrointestinal disturbances during 
pregnancy. 

The patient was at this lime examined b.y a iJS.vchiatrist, though noth- 
ing was found to account for her sjnnploms, A phj'sical examination 
by an internist failed to I’eveal anj’- foci of infection, and aside from 
an increase in heart rate, there was no cardiac abnormality. The 
sedimentation rate was elevated, but not to a degree which would indi- 
cate a ]irevious rheumatic fever. 

Despite practicallj" constant rest in bed, a high vitamin diet, and 
sedation to promote sleep, the .sjmnptoms continued and graduallj’' in- 
creased until, during the sixth month of pregnancy", thej’’ suddenlj' be- 
came quite severe. On returning liomc one afternoon, her husband found 
her alternatel.y sitting up and lying down in bed, crying, and in a state 
of constant and violent motion. The ps.ychiatri.st who liad examined Ijer 
])reviousI,y was called, and recommended termination of the pregnancy. 
The patient was brought to our office the following da.v. She was still 
crying, her facial muscles were twitching, and it was obvious that all 
the choreic movements had become malerialb' worse since her last ob- 
servation. Phj^sical examination disclosed increased reflexes over the 
loft half of the bodj^, and choreiform movements of the left arm and 
.shoulder and left leg, with a bilateral involvement of the ejms, tongue 
and masseter muscles. There was also a beginning chorea of the right 
half of the body. Sensation appeared normal. Her pulse rate was 72, 
blood pressure 103/56, and temperature normal. In view of the obvious 
spread and increased violence of the contractions, together with the pro- 
gressive mental changes, interruption of tlie prcgnanc.y was considered 
advisable. Since the i^atient was in the sixth, montli of gestation, a 
cesarean section was performed. 

On awakening from the anesthetic, the patient staled that she felt 
normal and sane again, and that the previous month was prae1ieall.y 
a blank in her memory. During the three daj^s immediate!}^ following 
operation, the contractions were exaggerated, but therelif ter began lo 
subside and had practicallj’’ disappeared by the time .she left the liospilal, 
at the end of two Weeks. So far as the chorea is concerned, she has liad 
no further trouble. A few Aveeks after operation, hoAvever, she deve]o])C*d 
generalized joint pauis, neee.ssitating treatment by heat and' massage. 

Comment 

« 

This patient presented the typical clinical picture of chorea 
<n-avidarum. The case is unusual in that Ave Avere unable lo determine 
definitely the cause. The appearance of Ihe symptoms during the first 
•trimester of pregnancy, and the lack of organic disturbances seemed 
to rule out toxemia as the etiologic factor. We are convinced mat 
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latigiic Wits a slroiij;- iiifluaiK’a and, dospilc tlio clinical liisloiy and llic 
ahsoncG ul’ a hoact, lesion, arc inclined to believe, ibat either ibe altaek 
oT measles, or an nnsuspected mild rheumatic fever in cliiklhood was 
primarily responsible. The early on.sel, the intermiltent low-gi’ade 
fever, and the altaek of acute arthritis after recovery from the opera- 
tion .snp])ort. this view. 


Summary 

1. Chorea f>'i-avidarnm is a rare disesjsc wliicli affects chiefly young 
])rimipara. It is also observed in multipara, however, and oecasionallj" 
recurs with successive pregnancies. 

2. Pathologically, it. is a low-grade cneephaliti.s, apparently being 
precipitated by the toxemia of pregnancy, or originating in an earlier 
infectious disease, such as rheumatic or scarlet fever. A defective con- 
stitutional anlagc is suggested as a fundamental requisite, and other in- 
fluences, including fatigue, heredity and environment, are often signif- 
iwuit. 

3. The disea.se is distingni.shed chiefly by clioreiform movements and 
mental changes. 

4. The ma.iority of cases are of mild degree and subside under con- 
servative treatment. Others become severe, nccc.ssitaling termination 
of the pregnancy. The origin of the .symptoms is obscure, though it is 
believed that a previous infection was the underlying factor. 

5. A case of progressive .chorea gravidarum is presented, in which 
cesarean .section was performed during the sixth month of gestation. 
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VOLVULUS COMPLICATING PREGNANCY- 

SciiUYfJiK G. Kohs, MD., Hkxkv A. Bkikle, i^LD., axd- 
Louis H. ])ougeass, M.D., Baltimoke, Md. 

(From the Dcpartmr.nts of Olmtctric.t and Hni‘{ievy, University of Maryland, 

School of Medicine) 

T he first reporl of volvulus comjilivatiu'^ ju-egiiaiicy ai)pear(id in the 
literature in 1885. At tliat time, Braun, in GcT’man.y, reported a 
case of volvulus of the sigmoid colon complicating pregnancy at term. 
His patient died and the diagnosis was made at autopsy. Since that 
time there have apjieared seventy-.six rejiorls of this condition. We wish 
to add tAvo cases to this sei'ies, both occurring in the same patient and 
in succeeding pregnancies, the first in 1941, and the second in 1943. We 
have also attempted to collect all rejiorfed cases since 1931 when they 
were last summai-ized by Andre Ghaides Lamboi-t. Fi'om time to time 
several investigatoi-s have, to an extent, collected the cases on record. 
Kdnig in 1922 and Kadaeli in 1928 jire.sented partial summaries. The 
most eom])lete collection was })re.senled in 1931 by Lambert of Paris in 
his Doctor s Thcsi.s. We have been able to find only three ca.ses that 
he missed: (1) Cattell, 1891; (2) Green. 1912; (3) White, 1914. 

Lambert’s excellent and very complete i-epoil in 1931 comsisted of 
sixty-one ea.se.s and ,we have found thirteen since then jilus the three 
he failed to include. Of the.se sixt.v-one, ho found tliat twenty-nine cases 
occurred in the sigmoid, sixteen in other ])art.s of the large intestine, 
and .sixteen in the small inte.stine. 

The eighteen cases which we will add are localized as follows: twelve 
in the sigmoid, three in the large inte.stine other than .sig-inoid, and three ' 
in the .small intestine. It is most surprising that of the total number 
of ca.ses only four have been reported in tiie Lnited .Slates: (1) Cattell, 
1891; (2) Flower, 1912; (3) Green, 1912; (4) Kornfeld and Daielunan, 
1934. Our eases therefore become the fifth and sixth reported in this 
country. 

Report of Cases 

This patient, H. J., was an eighteen-year-old colored female, a primi- 
gravida, who Avas first seen in the obstetrical outjiatient clinic of the 
University of Maryland School of IMedicine on April 23, 1941. She Avas 
found to be fourteen to .sixteen AAmeks pregnant, and her e.stimated date 
of confinement Avas October, 1941. She Avas given antiluetic therapy 
and her ante-partum course Avas normal until August 1, 1941. At that 
time, Avhen the patient Avas tAventy-four AAneks pregnant, she developed 
nausea, Anmiting and abdominal pains. .She Avas seen in the accident 
room on August 6, 1941, Avith the aboAm complaints, and Avas treated 
unsuccessfully AAuth enemas. She AA'as sent home and Avas seen again the 

at a meeting of the Obstetrical and Gynecological .Section of the Baltimore 
City Medical Society, January 1-1. IS-N. 
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rollowing- day nl wiiipli lime <*aslor oil and anollier onoina were jire- 
scribed with no re.sults. On August 8, 3941, the patient returned to t3ie 
accident, room with signs o3 partial intestinal obstruction and was ad- 
mitted to the obstetric service. 8he was tiealed with intravenous fluids, 
cnemas_, and a rectal tube without relict*. Tlie blood ehemi.sliy and blood 
])icture were normal except for a hemoglobin of 50 ]jer cent. 

The patient did not improve and on August f), 1941, an exploratory 
laparotomy was done, under .sjiinal anesthesia, through a low left 
paramedian incision. An obstructing Ic.sion was demonstrated in the 
jielvis tiiat was de.seribed as “giving the .sensation of a twisted towel.” 
SVhen the dilated dc.scending colon was delivered through the wound, 
Die condition wa.s found to lie a volvulus twisted two and one-half times 
in a counterclockwise tlircclion. When this was reduced, a large amount 
of gas was exiielled through the jireviou.sly inserted rectal tube and 
the markedly distended colon collapsed. The wound was then closed 
in the routine manner and the ])atien1 withstood the tirocedure fairly 
well. She received large do.scs of corpus luteiim substance for the 
first postojierativc week, and was discharged to the prenatal clinic on 
August 24 1941, in good condition. 

The iiatieut went into labor spontaneously on October 19, 3941, some 
two months later, and was delivered of a full-term living child, weighing 
5 jiounds 8 ounces by breech extraction. Tlie post-parlum course was 
entirely normal. 

There is no further record until January (>. 1943, when she presented 
licr.self at the prenatal clinic, and was round to bo again pregnant, 
duration twelve weeks. 

The second prenatal course was uneventful until April 11, 1943. At 
that lime, when she ivas twenty-eight weeks pj’cgnanl, she ivas seen in 
the accident room, her comjilaint being abdominal pain and severe con- 
stipation of five days’ duration. Examination revealed the uterus to 
lie well above the umbilicus and freely movable. TJie upper abdomen 
was distended but not tight, and readily showed the pattern of a mark- 
edly dilated transveise colon. Enemas were ineffectual. A flat film of 
the abdomen revealed no jiathologic condition oilier than the markedly 
distended colon. The patient told us that .she had been oijerated upon 
in 1941 for “locked bowels,” and after her old chart was consulted the 
diagnosis was readily made. 

The operation was under spinal anesthesia through the previous left 
paramedian sear. Again the sigmoid was found to be twisted two limes 
in a countoreloclcwi.se direction. The mc.sentcry of the descending and 
sigmoid colon was markedly lengthened and the gut ivas four to five 
times its normal caliber. The colon was delivered and untwisted two 
complete turns. The gas was expelled through the previously inserted 
rectal tube, the colon collapsed, and the abdomen was closed. The pa- 
tient was gii’en lai’go doses of corpus lutcum substance both before and 
for several days after this o]ieration. The ])ost operative course was un- 
eventful, and slie was discharged to the jirenatal clinic on April 28, 
1943. 

, She remained sjanptom free until iiay 16, 1943, wlien slie again re- 
turned to tlie hospital complaining of abdominal pains, distention, 
nausea, and severe constiiialion of forty-eight hours’ duration; Exam- 
ination revealed a pregnancy of thirty-six weeks and the same findings 
as before, and repeated efforts to reduce the volvulus with enemas with 
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lli(! pjiUciil, ill ,s!io(4< posilioii were iinsiiwissriil. At lliis liiiii; I lie (pies- 
lion ol iiilen‘n])liii^ llte iin'^jiinTiey iiislend of operiilioii \v;is eonsidored 
bill AVii.s diseiirded. 

IjiirU'c doses of corpus liileiini subshince were j,dYeii ])re- and ])osl- 
oj)cra1ivc, and lln.* ojieralion was affain 1liron”li iJic old left lower scar 
and under sjiinal anesthesia. The alescending- and sigmoid coJon were 
])ost.erior to the enlarged uterus and they wei’e deliYered after con- 
sideralile difficulty. I’iie sigmoid was twisted one and one-half times 
in a countei'cloekwise direction and was i-eduecd and decompressed as 
jiroYiously. HowcYer, the colon and its mesentery AYere markedly 
edematous and the tissues AYcre in much AYorse condition than at the 
previous operation. 

4'he folloAving morning the patient Avent into labor and her mem- 
branes I’upturcd at 2:30 u.Ar. At 3:25 u.m. she Avas delivered under gas- 
oxygen anesthesia, of a tbirty-si.x-Aveek living male child, Aveight 4 pounds 
11 ounces by breech extraction. 

The postoperative and ])ostpartum courses Avere uneventful and the 
patient Avas discharged in good condition on June 10, 1943. The child 
was kept in the lirematurc nursery. 

It AAms planned, at the time of discharge to bring the patient back 
after the uterus had become im-oluted and the tissues' of the intestinal 
tract had returned to normal ; give hei- a course of sulfasuxidine, and then 
resect the redundant colon and do a primary anastomo.sis. HoAA'ever, 
this Avas not to folloAv, because on June 21, 1943, fiA-e Aveeks following 
delivery, and eleven days folloA\dng discharge, the patient again pre- 
sented herself at the hospital complaining of colicky abdominal pains 
and of scAmre constipation for thiily-six hours. Again the abdomen AA-as 
distended and the pattern of the colon Avas readily seen on the ab- 
dominal Avail. Enemas being ineffectual, the abdomen AAms opened for 
the fourth time at the same site. On this occasion, the A-ohmlus Avas at 
a higher level in the sigmoid and A\'as rotated one and one-half times in 
a cloclcwise direction. In othei’ AA'ords, the colon Avas rotated in the op- 
posite direction from the three previous times. FolloAving Pomeroy 
sterilization, a Mickidicz procedure AAms done and about forty-fiA'e to 
fifty centimeters of the redundant sigmoid and descending colon AA'ere 
]-esected. The clamp aa'os remoAmd on the fourth postoperatiAm day and 
the colostomy functioned satisfactorily. The .spur AA'as crushed AA’hile 
the patient AA'as making her usual uneA'entful recoAmry. The patient Avas 
discharged on July 23, 1943, Avith the colostomy still functioning, but 
.she AA'as also passing fecal material lycr rectum. 

The colostomy did not close .spontaneously and the patient Avas re- 
admitted September 1, 1943. The .spur AA'as crushed more deeply and on 
September 13, 1943, the colostomy Avas closed. The Avound developed a 
slio-ht subcutaneous infection but the patient Avas discharged in good 
condition September 30, 1943. At the present time both mother and 
baby are in good health. 


Discussion 

A statistical study of the eases aa'c haA'e collected sIioaa's that age ap- 
parently exerts no influence on the disease. The cases range from 
eighteen to forty-one years. Under twenty years— two cases; tweni.A- 
one to thirty years— seven eases; thirty-one to forty-one years six 
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cases. Three reports did not state the patients’ ages. Tlie greater 
nnnil)cr of cases under thirty years, of eonr.sc, is dne to tlie age group 
of pregnancy. 

Tliree of tlie jiatients were priinigravidas, twelve were ninltigravidas. 
and tlirec authors did not report tlie parity. Tims it would appear tliat 
mnltiparity of itself predisposes to volvulus, possibly l)ecau.se of relax- 
ation of the abdominal wall musculature. 

At what stage of pregnancy is volvulus most fa’ccpicnt? Lambert 
stales that he found the greatest number at tenn or during labor. We 
have found our ea.ses distributed as follows: first trimester — one ca.se; 
second trimester — four ea.ses; third trimester — ten cases: post partum — 
four cases. This totals nineteen, because in her .second pregnancy our 
patient bad both antc-parlum and post -part urn volvulus. It is rather 
interesting that the gi’cale.sl incidence should be at a time when the 
abdomen is so distended by the pregnant uterus that torsion of abdom- 
inal contents would seem most difTieull. On the other Inmd, Spence states 
that, “In view of the rajnd change of ])osilion of the intestine after 
delivery of a full-term child, it is surprising ])ci‘hap.s that volvulus does 
not happen more fi'ccjnently immediately ])ost ]>a)-lnm.’’ 

The etiology of volvulus in ])regnancy is not well known, a de- 
monstrable cause being present only occasionally. Oattell's case fol- 
lowed an old ectopic pregnancy which had become attached to th.e small 
intestine and thus torsion was initiated. There are occasional eases of 
improper rotation of the gut in the eour.se of dcvelo])ment and the en- 
largement of the uterus is sufficient to start the torsion as reported by 
Donald. In the pelvic cases there is almost always an abnormally long 
mesocolon, without which torsion cannot take place. Some patients 
give a history of trauma oi- strain; howevei’, as a cause, this lU’obably 
.should be di.scounted. One ])atienl rei)ortcd by Lambert had a previous 
hi.slory of salpingitis and several jmtieuts gave histories of persistent 
constipation over a pei-iod of days, wcek.s, or yeai-s. 

The degree of torsion varied fi-om 135 to 800 degrees. While torsion 
may be in either direction, there .seems to be a gi'cater incidence eounter- 
eloekwise. The condition of the intestines may be any state betAveen 
slight engorgement and gangrene, depending upon the duration of the 
voIauiIus and the amount of strangulation. Peritoneal bands have been 
rcspoiisible for instituting torsion in a few ea.ses. 

The symptoms of volvulus complicating pregnancy, like uneomi)li- 
cated volvulus, are those of intestinal obstruction. Usually the patient 
gives a history of A'^arying degrees of constiiration for several days. This 
is folloAved by abdominal pain AAdiicli is colicky in nature and becomes 
])rogressiA"ely severe. Vomiting is a variable .symptom, dejrending upon 
the location of the volvidus. When it is in the small intestine, A-omiting 
is early and protracted ; Avhile in the large intestine voIauiIus, A-omiting 
is not a prominent symptom and usually dcA'^elops late. Enemas are usu- 
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ally iiiefiectnal in llio colonic type wliilc they are d'l'eclual in the small 
intestinal variety. This fact is ol’len ini.sleadinR- in dia'fjiosis. Exam- 
ination of the abdomen usually will reveal a iinu’ked distention of the 
intestine above the volvulus. Abdominal tenderne.ss is not a consistent 
finding, and when pre.sent, is usually generalized. Temperature and 
pulse depend upon the patient ts general state of hydration, toxicity, and 
pei’itoneal iri'itation. The imst-partum ca.ses are particularly perplex- 
ing in the pi'o.sence of j)o.st-})artum i?if'eetion where the cla.ssieal signs 
of obstruction are frequently piusent, but they subside under treatment 
for the infection and ]nirgation. The signs are most clear when the 
pregnancy is early, Eluid in the peritoneal cavity is rarely demon- 
.strated although it is usually ]))‘e.sent. 

The diagnosis of iiitestinal obstruction is usnally fairly simple, but 
to state that it is due to volvulus is a very different matter. I’his is 
e.speeially true in the presence of a well-advanced pregnancy. IMasses 
other than the uterus a?'e difficult to palpate. This is not particularly 
e.ssential, however, for the important thing is to malce the diagnosis of 
obstruction, and to take .i)ro])er steps to relieve it. Keview of the cases 
reported reveals i!ew instances in which the diagnosis of volvulus was 
made before operation or autop.sy. 

The jn-ogno.sis is to be viewed from two ])oints: that of the mothe'r 
and that of the child. We have but three cases involving the .small in- 
te.stines and hesitate to draw conclusions in this group. In the large 
intestine group, however, thei-e are fifteen cases. Here the maternal 
mortality was 26.33 per cent (4 deaths). (.1) Gi’oen, 1912, sudden 
death due to peripheral vascular collapse twelve hours postoperative; 
(2) White, 1914, patient died of peritonitis .six days following rc.section 
of gangrenous cecum and ascending colon; (3) Kornfeld and Daiehman, 
1934, patient died about two weeks })o,st operative of peritoniti.s, fol- 
lowing resection of gangrenous sigmoid ; (4) Eo.se, 1941, patient died 
post partum, unopei-ated, dia.gnosis at autopsy. The fetal mortality in 
this group Avas the same as the maternal, 26.33 per cent. This includes 
one patient Avho died undelivered. 

If, however, we examine only cases operated upon early where resec- 
tion was not neee.ssary there is only one death, Green’s patient avIio 
died of shock. In this group one child Avas i)orn dead and one Avas un- 
delivered. 


Thus it appears that the time of operation beai-s a gi-eat influence on 
the prognosis for both motlier and cliild. There Avere fifteen laparot- 
omies AAuth three deaths, 20 per cent mortality. Three patients Avere not 
operated upon and all died, 100 pei- cent mortality. 

There is only one treatment for this condition, namely, surgical. The 
obstruction must be relieved and reduction is the only Avay to aecomplisli 
relief of the obstruction. It Avould .seem that the best results are ob- 
tained Avhen the volvulus can be merely reduced and the pregnancy not 
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di.stiirl)od. This is tnic regnrdless of Iho duration of the i)rcgnauey. 
Our patient was treated in tin's way and we delivered a living- eliikl at 
each })rcgnaney. Fear of ru}dure of the abdominal wound, if labor in- 
tervenes shortly after o])oration. ])i-obably has little foundation. The 
administration of large amounts of eoi-pus luteum substance both before 
and after operation nuiy prevent the on.set of labor. This ti’eatment and 
therapy ap]mrcntly permitted our patient to continue her pregnancies 
on both occasions. The tir.sl pi-egnaney was carried to term. During 
the second j)regnancy. labor was agaiii prevented following the first 
operation at twenty-eight weeks. The lhei-a])y failed, however, the sec- 
ond time at thirty-six weeks. 

Summary and Conclusions 

. ]. l^rcsentation of (‘ighteen eases of volvulus eomi)licating pregnane.v 

(not previously re]iorted) including two oi-iginal cases, 

2. Total cases irported ai-e localized as follows: small intestijie — 
19 eases; large intestine olhei- than sigmoid — 19 cases; sigmoid — 11 
ca.scs. 

3. Pre.sentation of a patient who has been oi)ei'aled upon four times 
for volvulus of the j)elvic colon associated with two pi'cgnaneies. 

4. The jiatient did not go into laboi’ following the early operations 
(during her sixth month in 1941. and during tlie .'«’eventh month in 
1943). Large do.ses of corpus luteum substance were given before and 
after operation. However, labor followed the operation at the thirt.y- 
sixth Aveek of gestation de.s]u'te the .same medica1io)i. 

5. Volvulus occurring with ]>regnanc,v is a very interesting and a 
very rare complication. Thei-e haA'c beeji onl.v six cases i-ejioiled in the 
United States and seventy-three cases repoi-ted abroad. 

6. The etiolog.v of this complication is not clear and the only rela- 
tively consistent pathologic finding is in elongated mesocolon in tho.se 
cases involving the sigmoid colon. 

7. The diagno.sis of volvulus is veiy difficult but intestinal obstruction 
is usually quite apparent. 

8. The .s.vmptom.s are tho.se of obstruct ioji depending upon the loca- 
tion of the blockage. 

9. The prognosis for mother and child is good if early diagnosis and 
treatment are available. Othej-wise. tlie pi'ogno.sis is poor for both. 

fO. The ti-eatmenl is surgical relief of the olrstrueting voh'ulus. Ter- 
mination of pregnancy does not ai)pear to be indicated. 

11. It Avould seem that large do.ses of coi‘j)Us luteum substance pre- 
and post operatively are of considerable help in allaying the sensitivity 
of the uterus in tlie fir.sl and second ti'imcstei's, when lajiarotomy is 
done, but of doubtful value in the thii-d trimester. This has been our 
experience in several othei- instances udien abdominal operations were 
necessary during ])rcgnaney. 
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PREGNANCY AND DIABETES 

Arthur H. Bill, and ]^''raxk i\I. Posnv, Jr., ]\r.D. 
Clen'eland, Ohio 

(From Uie Department of 01>s1rtrics and Gynccolopp of Westnn Ite.ccrvc University 
and ]\[atcrnity Hospital University IlospitaJs of Cleveland) 

D TA]}ET1'3S as a coinplicalioii of pregiiaiioy is encomitorccl soinowhal 
infrequoiilly ; lioivevcr, during the past decade about sixty articles 
have appeared in the American and British literature on the subject. 
This alone denotes roughly the importance attached to pregnant diabetic 
patients by both the ob.stetrician and the intcrni.st. 

The purpose of this communication is to present an analysis oC the 
diabetics ■who have undergone confinement at the University ITos])itals 
of Cleveland during the jiast eleven years, and to review brietlA’ certain 
important features relative to the .subject in the recent literature. 

Forty-four dialietic jiregnancics have been delivered in this hospital 
during the jicriod from January, 1933, through i\Iarch, 19-14. Four 
cases in which the diagnosis of diabetes was questionable from informa- 
tion obtained from the records were not included in this series. 

The age distribution was roughly that of a normal group of par- 
turients. The youngest patient was 17 years of age and the oldest was 
43. Thirteen of the group were primigravidas. 

It is a well-recognized fact that the occurrence of stillbiilhs in di- 
abetics is high. The time of fctiil death is frequently after the thirty- 
sixth week of gestation. KrameF found that 60 (25 per cent) of 238 
eases collected' from the literature resulted in stillborn infants. In our 
series there were seven (16 per cent) .stillbirtlis. There were five neo- 
natal deaths. Translating the.se figures into terms of living infants 
discharged from the hospital, usually between the tenth and fourteenth 
days of life, the survival incidence was 73 per cent. Ten of the multip- 
aras had had a total of eleven previous stillliirths. 

Nine infants (20 per cent) in this group of cases weighed over 4,000 
grams. Speculations as to the cau.se of the increase in infant weight in 
diabetic mothers has been thoroughly discussed in much of the literature. 
Maternal hyperglycemia was the favorite explanation of the occurrence 
of the so-called “giant” infants of diabetics until the work of Snj^der- 
and Hoopes.® Overdeveloped offspring in animals were produced by 
these investigators by the injection of prolan. This work and that of 
others'* suggests that the correct exiilanation is on the basis of hormonal 
derangement. It is of interest to note five of the nine infants of ex- 
cessive size in this series were from mothers whose hj’^perglycemia was 
mild to the degree that it could be controlled by diet alone. 

Congenital anomalies are said to be found more frequently in infants 
born of diabetic patients. In this group there Avas only one infant Avhich 
demonstrated a congenital defect; this infant dying from congenital 
heart disease in the third day of life. White® reports seven (4.2 per 
cent) abnormalities in a group of 166 babies from diabetic patients. 

The most common complication encountered in pregnant diabetics is 
pre-eclampsia. In a study of 43 pregnancies in 38 diabetics, Allen® 
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found tliat 70 per cent sliowed one or more .sign.s of toxemia. He made 
the interesting observation that with the exception of two patients, all 
of the toxemias Aveighed betAvecn 160 and 240 pounds. Toxemia and 
eclamp.sia occur nearl.y fifty times more frequently in diabetics according 
to White.^ _ Fifty per cent of the cases studied by Potter and AdaiF 
Avere toxemias. Mengert and Laughlin” found that 24 per cent of their 
cases Avere pre-eelamptics. In our .series there Avere tAvelve cases of pre- 
eclamptic toxemia, aji incidence of 27 per cent. No cases of eclamp.sia 
occurred. Three of the seven stillboi-n infants Avei-e from pre-eclamptie 
patients. 

Hydramnios is mentioned in the literature as one of the complications 
of diabetic pregnancies. It has been suggested that better control of the 
diabetes may account for a decrease in the number of cases of hy- 
dramnios.® We have had one case of hydramnios in our group of pa- 
tients. 

There Avere no cases of diabetic coma dining labor or during the 
puerperium; hoAvever, tAvo eases of hypogijmemia due to exee.ssive dosage 
of insulin did occur. Both of the.se oecuri’od during the puerperium. 

It is generally belieA^ed that puerperal sejisis is rare in the diabetic. 
This is borne out in this series in that only throe patients deliAmred per 
vaginam, demonstrated a post-partum morbidity (10 per cent of the 
vaginal deliveries) and in none of these Avas the morbidity seAmre. The 
morbidity incidence in tlie eases deliAmred by section AA'as 43 per cent 
which is not considered high for this type of operation. There Avere no 
Avound complications of .significance. 

There Ai'ere tivo ca.ses of maternal mortal iiy. Both of the, so patients 
died of pneumonitis folloAiung aspiration of vojuitus at the time of 
section. In neither of these .sections Avas diabetes the indication for op- 
eration. 

Stander and Pcekliam’® and others have pointed out that some di- 
abetics improve during the latter part of their pregnancies. It is bo- 
lieAmd by some that this is due to an increased supply of insulin from 
the fetus. Excess ultilization of maternal carbohydrates has also been 
considered. Althougii this change for the better does take place in some 
cases, it is probably not the. rule. Keuter^^ slates that about 10 per cent 
improve, 40 per cent shoAv no change and 50 per cent liecome Avorse. 
As regards the status of the infant pancreas in maternal carbohydrate 
metabolism, the recent Avork of IlelAvig'^^ is notcAvorthy. In a study of 
eighteen fetal pancreases, nine of Avhich Avere from children horn of 
diabetic mothers, it Aims concluded tliat althougii in general there A\ms an 
hypertrophy and hyperplasia of the insular 1 issue in the infants of the 
diabetic group, this finding Avas not constant, nor Avas there a correlation 
betAAmen the amount of insular ti.ssuc and the blood sugar Ioa'cI of Hie 
infant. Potter, Seckel and Stryker'-’* are of this same opinion. 

During the early months of pregnancy abortion occurs frequently. 
This is particularly true in eases of uncontrolled diabetes in Avhich cases 
abortions are .said* to lie six limes more frequent than in the controlled 
patients." Ronsheim'" estimates that bO per cent of diabetic pregnaneie.s 
end in abortion or premature birth. Acidosi.s, poorly understood 
changes in the reproductive system,"' failure of the normal glycogen 
deposition in the diabetic endometrium' are the most favored atten(p{.s 
to explain these early mi.shaps in diabetic prcgnancie.s. _ 

Any report on diabetes associated Avith pregnancy would be meom- 
plete*. should mention of the AVork of Smith, and Smith^ he pinittcd. 
These inve.stigators found an imbalance between prolan and e.strin Jevej.s 
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ill pro-oelanip.sia. They also olisevvccl a close relationship between this 
abnormal hormone picture and late accidents of the pregnant diabetic, 
i.e., toxemia and .stillbirths. Similar stiidie.s on prc-eelamptie patients 
have been made by Taylor and Scadron.^'' Their observation.s. however, 
failed to substantiate the Smiths' conclusions. 

AVhite, Titus. Joslin and ITuiit,’-' basing a thera]ieutic approach to the 
problem on the work of Smith and Smith, have instituted substitutional 
therapy with massive dosage of e.strogenic hormone and ])rogestin. In 
their hands this has given remarkable results in controlling pre-eclaiu]')- 
•sia, stillbirths and exet'ssively large babies. Stilbestrol in doses of 40 
to 120 milligrams has been used in ]dace of the natural estrogens with 
equally spectacular results.’'’’ 

iMethods of delivery of the diabetic vary greatly."- We are of 
the opinion that individualization of cases is of gi’catest importance, and 
because of this belief, the methods emidoyed in this clinic can be classi- 
fied as a group as being neither conservative nor radical. Deliverv by 
vaginal route was affected in GS per cent of the cases ])i’esented, however, 
no hesitancy is felt in selecting .section as the method of choice in certain 
cases. Fourteen (32 per cent) of our (-ascs wei’c delivered by cesarean 
section. Foiir of the .sections, however, were done because of conditions 
other than diabetes. These indications wore placenta ]u’evia, premature 
.separation of the placenta, failure of the fetal head to enter the pelvis 
following thirty-one hours of labor, and a previous section. 

Induction of labor is done iiifrequently in this clinic except on rather 
strict medical or obstetrical indications. It is believed that the infant 
of a diabetic mother will not tolerate a prolonged labor as well as the 
infant of a normal patient. Since the labors following induction are not 
infrequently prolonged, we are of the opinion that this method of bring- 
ing about premature labor to avert intrautoi’inc death which may take 
place close to term is of use in a very selected number of cases. In four 
of our eases labor was induced. Thc.se four cases wore multiparas and 
three were delivered of living babies. In the fourth case, the fetus was 
dead prior to induction of labor. 

We ai-e in agreement with F. S. Tilu.s-”' in tliat Die child is of such 
importance to some of these diabetic mothci's that cesarean .section can- 
not be con.sidered a radical procedure for tei-minating their pregnancies' 
premaWrely and increasing their chances of having a living baby. The 
indications for cesarean section in diabetic patients may be listed as fol- 
lows: (1) Purely ob.stetrical, e.g., eephalopelvie dis]U’oportion, placenta 
previa, etc.; (2) patients Avith viable babies in Avhom there are pro- 
gressive eleA^ations of blood pressure or other signs of increasing pre- 
eclampsia; (3) certain cases in Avhich there have been ])revious still- 
births Avhich were attributed to diabete.s; (4) elderly primigi-avidas ; 
(5) any ease in which the delivei-y of a living infant is of great im- 
portance to the patient; and (6) the occasional ease in Avhieh the di- 
abetes becomes uncontrollable Avith the aclA'ancement of pregnancy and 
the baby is Auable. 

Ill ea.se.s in A\diich section is done on fetal indications, the time for op- 
eration should be about three AA^eeks before the expected date of con- 
finement. j\Iost infants of diabetics Avill be found to be mature at this 
age. X-rays may be of A'aluc in detci’mining the size of the fetus, this 
being used as a guide to the time for delii'ery. Tliis procedure must be 
correlated Avith the menstrual history of the patient and clinica:! judg- 
ment and not solely relied upon as an index of Auability. 
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Jien an arijficial tei’minalion of pvog]]fwr;y, soaiion or induoiwii, is 
decided iipon, it, miist be Icept in inind lbat ibe size of the fetus of a 
diabetic is not an infallible criterion to tlie maturity of the infant, 
Titus^^ cites two cases in which tlic infants of diabetic patients, delivered 
by section, died of prematurity. These infants weighed 3,456 grams 
and 3,870 grams. 

We wish_ to empliasizc that performing a section simply because a 
tubal sterilization is to be done is not a sound obstetric procedure. A 
sterilizating operation can be done in the early puerperium with a neg- 
ligible risk to the patient, and if it is done at this time, it is an extremeiv 
simple operation. 


Summary and Conclusions 

Forty-four diabetic pregnancies delivered in the University Hospi- 
tals. of Cleveland during the past eleven jmars are presented. Our 
statistics are in general agi’cement with most of those of others in the 
recent literature as regards fetal and maternal complications. 

Whereas we do not sanction delivery by cesarean section in every 
diabetic pregnancy, we consider this method of delivery preferable in 
many cases. The indications for cesarean section in diabetic pregnancies 
are outlined. 

Careful stud.y and individualization of eases offer the best liope for 
assuring pregnant diabetics of succe-ssful tenninations of their gesta- 
tions. 

Eeferences 


1. Kramer, David W.: Am. J. Obst. & Gykec. 30: 08-7.5, ]935. 

2. Snr'der, Franklin P.: Bull. Johns Hopkins Hosp. 54: 1-23, 1934. 

3. Hoopes, Edith C.: Proe. Soc. Exper. Biol. & Mod. 31: 1115-1117, 1934. 

4. Smith, O. Watkins, and Smith, George Van S. : Ajr. J. Obst. & OYKre. 33: 

365-379, 1937. 

5. White, Priscilla: Surg., Gjnec. & Obst. 61; 324-332, 1935. 

6. Allen, Edward: Am. J. Obst. & Gynec. 38: 982-992, 1939. 

7. White, Priscilla: Ibid. 33: 380-385, 1937. 

8. Potter, Edith L., and Adair, I'red L.: Ibid. 35: 25G-2G5, 193S. 

9. Mengert, William P., and Laughlin, Kenneth A.: Snrg., Gj’nec. & Obst. 69: 

G15-617, 1939. 

10. Stander, H. J,, and Pockham, C. H.: Am. .J. Obst. & Gynec. 14: .313-321, 

1927. 

11. Keuter, K.: Quoted in DeLee, Joseph B., Principles and Practice of Ob- 

stetrics, 7 ed., Philadelphia, 1940, W. B. Saunders Co., p. 582. 

12. Helwig, Elson B.: Arch. Int. Med. 65; 221-239, 1940. 

13. Potter, Edith L., Scckel, H. P. G., and Stryker, Walter A.: Arch. Path. 31: 


14. 

15. 

16. 

17. 

18. 

19. 

20 . 

21 . 

22 . 

23. 

24. 


467-482, 1941. 

Taylor, Howard C., Jr., and Scadron, Eugene N. : Ait. .1. Obst. & Gyxec. 37. 
963-985, 1939. 

White, Priscilla, Titus, Ea 3 nnond S., Joslin, E. P., and Hunt, Hazel: Am. J. 

M. Sc. 198: 482-492, 1939. ^ 

White, Priscilla, and Hunt, Hazel: J. A. M. A. 115 : 2039-2040, 1940. 
Eonsheim, Jo.shua: Am. J. Obst. & Gynec. 25: 710-714, 1933. 

Kramer, David W.; Ibid. 30: 68-75, 1935. 

Stander, H. J.: In discussion, Eonsheim, Joshua: Am. J. Obst. & Gynec. 25: 
710-714, 1933. 

Sliir, Martin M.: Am. J. Obst. Sk Gynec. 37: 1032-I03a, 1939. 

Hurwitz, David, and Irving, Frederick C.: Am. J. M. Sc. 194: 85-92, 193 ^ 
Barns H. H. Fouracre: J. Ob.st. & G 3 maec. Brit. Emp. 48: 707-725, 1941. 
Titus.^E. S.: Am. J. Obst. & Gynec. 33: 386-392, 1937. 

Notlunann, Martin: Kew England J, Med. 224: 275-280, 1941. 



THECA-CELL TUMORS OF THE OVARY 


Joseph L. ^McGoi.drick, ]\r.D.j F.A.C.S., akd 
AVarrex a. Lapi’, Brooklyn, N. Y. * 

(From the JJcimrimrni of Giin^colonn, Kiiiffs County Division, of the Kings 

County Hospital) 

A LTnOUGH fibromatoiis ovarian linnors associated -with menstrual 
irregularities or postnienopausal bleediug bad been reported previ- 
ouly in the seientifie literal ure, it was not until 1932 when LoetTler and 
PrieseB presented six cases of “fibroma theca ecllulare xanthomatodes 
ovarii” that gynecologists and pathologists recognized a new clinical 
entity. This report sent many gynecologic pathologists scurrying to 
their laboratory files, with the result that a number of ovarian tumors 
previously diagnosed as fibromas were reclassified as theca-cell tumors. 

To date, a total of ap]n'oximalcly such tumors have been re- 

ported in the world literature. There have also been a number of 
other tumors re])orled which, though not classified as theca-cell tumors, 
would seemingly fall into this group from the data presented.'*'’'''- In 
addition, Traut and Jlarchetli''^ have reported a scries of 5-1 tumors, 
four of which were thought to be pure thecomas, oue a pure granulosa- 
cell tumor, and 49 a general admixture of both types. 

In recent years, Geist and Gaines,’^ Dockerty,-^ AYolfe and Neigus,-' 
Henderson,-® and Novalc*® have made substantial additions to the litera- 
ture regarding this gynecologic entity. 

Histogenesis 

The origin of theca-cell tumor is a subject of considerable cont rover.sy. 
Novak''® stales that the tumor is derived from embryonic ovarian 
mesenchyme, having a common origin witli the granulosa-ccll tumor 
of which he considers tlie theca-cell tumor to ])e a .subdivision. This view 
has been supported by Greenhill and Grcenblatt;''* Traut, Ivuder, aud 
Cadden d® and Pallas.-' 

GeisP'' maintained that the theca-cell tumor is derived from the un- 
used and immature theca cells of the ovarian parenchyma, and therefoi'C 
is a separate entity from the granulosa- cell tumor. Dockerty-^ like- 
wise adheres to this theory. 

It is not within the limits of this paper to attempt a settlement of 
these two opposing views. 


Clinical Features 

Sixty-five per cent of theea-eell tumors occur after the menopause, 
and thirty-five per cent occur in tlie period between pulierty and the 
climacterium. Tlie tumor has never yet been demonstrated in children. 

Bevelopmeiit of theca-cell tumors during tlie years of normal sexual 
activity generally results in menorrhagia, often preceded or succeeded 

*Now serving as First Lieutenant, Mctlical Corps, Army of the U. S. A. 
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by a period ot iiypoinenori’lica or amenorrliea. Not infrerjiiently, there 
arc no menstrual abnormalities noted. Varying degrees ol; Virilism 
have been reported in three instancc.s prcvioiisly.^^' 

Atypical bleeding is the most prominent .symiitom in posl-menopaiisal 
patients. Tlie bleeding may be cyclic or irregular,, scanty or profuse. 
Other .changes noted arc a rejuvenation of atrophic brea.st tissue, 
recrudescence of libido, and a revitalization of the vaginal muco.sa. 

Phy.siologically, because of the hypcrcstrinism produced by the tumor, 
tile uterus becomes enlai-ged and .softened, with a glandular cystic or 
adenomatoid hyperplasia of the cndomela-ium. 

All symptoms abate upon extirpation of the tiimoi-. In the pre- 
menopausal group, the periods again recur regularly; in the postmeno- 
pausal group, the bleeding cea.ses. 

Pathology 

The tumor is always unilateral, no bilateral theca-cell tumors evei- 
having been reported. Thecoma tends to simulate the fibroma of the 
ovary in size, .slupic, and consistency. A ca]isulc is commonly present. 
On cut section, tiie surface is noted to lie composed of vaiying-sized 
islands having a diagnostic yellow liue and sejiarated by grayish-white 
fibrous bands. Small cystic areas are an incon.stant feature and result 
from liquefaction necrosis. 

Histologically, the tumor is composed of interlacing fa.siculi of: connec- 
tive tissue scattered through which are nests of polygonal or large 
spindle cells having an epithelioid appearance. These latter cells have a 
dark staining protoplasm and oval-shaped or elongated nuclei which 
are eccentrically situated. Intercellular and intracellular lipoid is a 
characteristic feature. Hyaline ])laques in the inter.stitial matrix are 
also commonly observed. 


Material 

In the study of 176 ovarian tumors removed surgically on the Jvings 
County division at JCings County Hospital since January 1, 1935, there 
were 33 solid tumors of whicli .3 were thecomas. Other dysontogenetic 
tumors observed in this series were 4 granulo.sa-ce]l tumors, _ 2 di.s- 
germinomas, and one luteoma. One theca-cell tumor in our .series was 
discovered incidentally at autopsy. 

All our specimens were fixed in foi-malin immediately after removal, 
a fact which has precluded their .study for hormonal content. The 
clinical and histopathological data are sufficiently interesting, however, 
to warrant the report of these cases. 

Case Reports 

Case 1. — The patient, a white, unmarried, 17-vear-old female, entered 
on June 7, 1942 because of a progressive enlargement of an abdommal 
tumor mass, first noted b.y her 15 months before. The maas had causey 
no .symptoms othei- than a. .swelling of the left lower extremity for ^ 
weeks before admission. There had been no menstrual irregularitJea 
Her menses had liegun at the age of 12, and recurred regularly ^ 
davs, lasting 4 to 5 days. The last menstrual period had begun May Jo. 
ending June 4. She had noted a 12-i)ound weight gain during the lu'c- 
ceding year. 
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On examination, no change wa.s noted in the .secondary .sex eharactev- 
istie.s except that llie In'casts Avere small and poorly dcvelojied. The 
abdomen contained a very firm, ovoid nmss. the sixe of a fnll-term 
gravid nterus, Avhich seemed to almost completely fill the pelvic and 
abdominal cavities. There -was more fullness in the left flank than in 
the right. A bruit Avas anscnltable in the right loAver quadrant. On 
rectal examination, the uterus and adnexa could not be made out. 

On June In, through a midline incision from the xi])hoid proce-s.s to 
the sATuphysis pubi.s, the riuht lube and a huge solid tumor Avhich had 
completely replaced the right oA’ary AA’cre removed. The tumor measured 
30 by 25 by 18 centimetei-s and AA’eighed 5.380 grams (12^,4 iiounds). 
The uterus and left adnexa appeared normal. A slight amount of clear 
free fluid Avas noted in the ]ieritoneal cavity. 

CouA'alescence AA'as uneventful, and the jiatient Avas discharged on 
June 28, 1942. 

Since her operation, the ])atient has maintained good health. Her 
periods liaA'e been j-egular every 30 days. She has hccomc more 
feminine in appearance. The breasts have hccomc more developed and 
full. 

Pathologic re]Aort ; On section, the tumor Avas found to be com])letely 
encapsulated. Cut. surl'ace of the tumor A\-as firm and grayish-])ink in 
color, AA'ith focal areas of yelloAv tissue sejAarated by Avhite filu’ous bands. 

Micro.scopic examination rcA'ealed OA'arian tissue being replaced by a 
neoplasm made up of bundles and .strands of interlacing connective 
ti.ssue. The indiA-idual tumor cells A-aried from a plumjA ovoid 1jq)e 
to a more elongated and flattened spindle-eell type. Special stains 
shoAA’ed intra- and extra-cellular lipoid in large amounts. 

The histopathologic diagnosis Avas thecoma of the ovary. 

Case 2. — The patient, a 43-year-old colored laundre.ss Avas admitted 
on July 17, 1943. One Aveek before admi.ssion. .she had dcA-eloped a 
.sharp cramping pain in the left epiga.strium, Avhich after 2 days local- 
ized in the right inguinal region as a dull, eon.stanl ache. There had 
been no nau-sea or A'omiting. There had been no menstrual irregulari- 
ties. Her last ])criod tAA’o Aveeks before admission had been noi'inal in 
all re.spects. ]\lcnses had begun at 13, recurred every 28 days for 4 
days. There AA'as no dy.smenorrhea. The ]Aa1ionl had 1 living daughter, 
27 years old. A .second pregnancy in 1925 had terminated spontaneously 
in an abortion at 3 months’ gestation. 

Physical examination on admission AA'as essentially negative except for 
moderate tenderness in the right inguinal region, .iust aboA'e Poupart 's 
ligament. No rigidity AA-as pre.scnt. An irregular mass Avas palpable, 
rising out of the pehis. 

On pelvic examination, motion of the cervix caused pain in the loAver 
abdomen. The uterus Avas irregularly enlaracd to 4 months’ gravidity, 
firm, draAAui to the right, anterior, lender to palpation, and somcAA'hat 
fixed to motion. Both fornices seemed indurated and tender to palpa- 
tion. 

The clinical impression Avas myomata utei'i Avith chronic jielvic inflam- 
matoiy disease. 

At operation on July 23, the .small boAvel shoAved acute conge.stion, 
edema, and some exudate ; and the loops Avere intimately adherent to each 
other and to the omentum AAfiiich AAms also acutely congested. The appen- 
dix, AA'hich Avas in the center of the congested area, also shoAA'ed acute con- 
gestion. The left oAmry AAms completely replaced by an orange-sized. 
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moderately firm tumor, tlic ]>edicle of wliieli ivas lAvisfi'd livo comjdele 
turns. The tumor on cut section shoived c.ystic degeneration with 
focal areas of infarction. Several islands of yel lowish-ivliite tissue were 
noted. The right ovajy contained a .small firm nodule, 2% centimeters 
in diameter, which on cut section appeared-composed of whorls of white 
fibrous tissue. The uterus was the seat of inti'amural and suhserons 
fibroid tumors. 

A supravaginal hysterectomy and bilateral salpingo-oophoreetomy 
were performed. An appendectomy and partial omenteetomy were also 
completed. 

Postoperative convalescence was uneventful, and the patient was di.s- 
charged on the twelfth postoperative day. Except for menopausal 
.symptoms, her general health has since remained good. 

Microscopic study of sections of the left ovary .showed a neoplasm 
composed of elongated and ifiump spindle cells growing diffusely and 
arranged in bundles. In many areas, the tumor was loosely textured. 
Many pf the cells .showed vesieulation, with the cytopla.sm and also the 
interstitial matrix showing vacuolization and clear spaces. Numerous 
varying-.sized cysts and areas of interstitial hemorrhage were scattered 
throughout. Sudan III stains revealed numerous collections of lipoid 
scattered intra- and extra-eellularly. The endometrium appeared in the 
late proliferative phase of the menstrual cycle. 

Pinal histopathologic diagnosis was thecoma of -the left ovary with 
focal hemorrhagic infarction, fibroma of the right ovary, myomata uteri, 
salpingitis isthmiea nodosa, and chronic appendicitis with acute peri- 
toneal reaction. 

Case 3. — The patient was a 52-year-old white housewife who had 
been under treatment of a local physician for one year for menopausal 
sjunptoms. Her periods had been recurring irregularly during this 
time. She was admitted to Kings County Hospital on January 27, 
1941 because of mental confusion and disorientation of 4 days’ duration. 
Signs and .sjunptoms were those of cerebral damage due to multiple 
vascular lesions. Treatment was supportive, but the course was rapidly 
downhill and the patient expired on February 26, 1941. 

Autopsy revealed a meningioma of the left frontal lobe, generalized 
arteriosclerosis, and medullary fibrosis of the kidneys. 

An incidental finding of an encapsulated tumor mass, IVz centimeters 
in diameter, was noted in the medullary portion of one ovary. Miero- 
scopicallj’’, this tumor was composed of broad spindle-cells distributed 
in an irregular, interlacing fashion. Sudan III .stains revealed intra- 
and extra-cellular lipoid in considerable amounts. Foote .silver stain.s 
and van Giesen .stains confirmed the diagnosis of thecoma. Endometrial 
sections were not available, although sevei’al small intramural mj omas 
were noted in the uterus. 

Case 4.— The patient, a 52-3mar-oH Negro widow, entered the ho.s- 
pital on October 6, 1943 vdth the chief complaint of vaginal bleeding. 
The patient had been amenorrheic .since her menopause in 1940, except 
for the appearance of a profuse, painle-ss vaginal bleeding 3 weeks De- 
fore admission, which persisted. She had borne one child. Menses la 
recurred regularly every 28 days prior to onset of her menoimuse. 

Pelvic examination revealed a sliort firm cervix with an irregularly 
enlarged and nodular uterus filling the pelvis. 
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A supravaginal hysl creel oniy and right sal])ingo-oopliorcclomy were 
performed on October 13 for niyomala uteri and a right ovarian tumor. 
Left ovary and lube appeared normal giussly. Allaehcd lo the median 
pole of the right ovary by a short iiedicle was a soft, rnl3bery, walnut- 
sized, yellowish-lan nodule. Section of tliis revealed a homogenous 
yellow, glistening surface. Section of the uterus revealed numerous 
intramural and subserous fibroids with one sjnall submucous nodule 
in the fundus showing degenerative changes. 

Postoperative cour.se was uneventful, and tlie patient was di.schargcd 
on tlie tenth ]iost operative day. General health has j-emained good 
since operation. 

i\Iieroseopie study of the tumor i-evcalcd a neoplasm conpiosed of 
elongated and plump spindle-shaped cells, showing a striking tendency 
to he arranged in bundles and whorls, the former frequently interlacing 
with one another in an irregular fashion. Tn many in.stanccs the cells 
showed vesiculation, with the nucleus eccentrically displaced. In some 
instances, the cells appeared to be ovoid or sj)heroidal and epithelial- 
like in nature, having a scanty or clear cytoplasm. The tumor for the 
most part was compact, and solid, although occasional areas wore noted 
where the stroma was light textured and reticulum-like, Avith the cells 
stellate in type. AVith the van Giesen stain, the neopla.sm seemed to be 
composed predominantly of young fibroblastic tissue and collagen 
fibrils. AVith Sudan III stain, a large quantity of fat Avas seen tlu’ough- 
out the tumor, located both intra- and cxtra-cellnlarly in the form of 
globules and droi)lets. 

The endometrium .shoAved moderate hyperplastic changes Avith occa- 
sional fibroblastic changes and round-cell infiltration. Tn some areas 
the glands Averc dilated and cy.sfie in typo. One area proA'cd to be a 
submucosal fibromyomatous neoplasm Avhich had undergone extensive 
superficial hemorrhagic infarction. 

Pinal histopathologic diagnosis A\’as myomata uteri, chronic hyper- 
plastic endometritis, and thecoma of the right ovary. 


Discussion 

In seventy-four cases collected from the litcratui'e luiA'ing data suf- 


ficient for statistical purposes’'^^ and including our four eases, the age 
incidence aa^s as folloAvs : 

35 to 39 

o 

o 

20 to 29 

7 

20 to 39 

S 

40 to 49 

S 

50 to 59 

2S 

00 to 09 

12 

70 to 79 

5 

SO to 89 

0 

90 to 95 

1 
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o 

It is to be noted that 28, or 37.83 per cent, of these tumors occurred 

in the 50 to 59-year age group. 

Po.stmenopausal appearance of the 


tumor Avas noted in 64.86 per cent. Postmenopausal bleeding AA^as 
present in 72.92 per cent. 

The youngest patient having a thecoma Avas 16 years of age; the oldest 
Avas 92. The average age Avas 50.62 years. 
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TJie size of the theea-cell tumor presumably bears no relationship to 
its endocrine function. In the first ease reported by us, no menstrual 
irregularities were noted by the patient despite the fact that the tumor 
was extremely large and weighed 5,380 grams, the largest yet reported; 
Generally, the tumors are no larger than a ben’s egg, although some 
have been reported to attain the size of a small melon. Dockerty-^ re- 
ported one tumor, found incidentally at, biopsy of a surgical specimen, 
which measured only 2 millimeters in diameter. A numlier of tumors 
ranging between 1 and 3 centimeters in diameter have been reported. 
Only a few large tumors have ever been reported. VoigbG® in 1940 re- 
ported a theca-cell tumor weighing 7 pounds (3,180 grams), also re- 
moved surgically. . The tumor in this latter case produced irregular 
menses with scanty flow in a 36-year-old nulligravida. 

Traut and j\Iarchetti'‘^ have' suggested that the endocrine activity of 
theca-cell tumors is lessened by lack of differentiation of the tumor, the 
presence of a high theea-cell content, or liy senescence of the tumor in 
association with marked filn-osis and other degenerative changes. 

In one of our cases, we found infarction of tlie theca-cell tumor as a 
result of torsion of the tumor pedicle. Torsion was also noted in 5 of 
8 eases reported by Wolfe and Neigus.^^ 

Likewise, free peritoneal fluid is oeeasionally observed with theca-cell 
tumors. We oliserved it in one ease. A total of seven other examples 
have been recorded in the literature by Loeffler and Priesel,^’ ® Geist 
and Gaines, Donisi,^® Doekertj'-,^^ and Wolfe and Neigus.*^ The ease 
reported by Loeffler and Priesel proved to bo a malignant thecoma 
with evidence of metastases. Tlie other eases were all benign tumors, 
and there was no recurrence of the ascitic fluid after removal of the 
tumor. 

Of 46 cases in the literature reporting endometrial findings, 36 showed 
h 3 "perplastic changes, 32 of -which -^verc in tlie iiostmenopausal gi’oup. 
Atrophic endometrium -was demonstrated twice, -while normal endo- 
metrium -was encountered 3 times. There were 5 examples of an asso- 
ciated endometrial carcinoma, all in tlie postmenopausal group. The 
association of carcinoma with tlieea-cell tumors suggests the question of 
carcinogenic properties of estrin. 

Of 52 cases in which a description of tlie uteims was given, 24 eases ol 
theca-cell tumors of the ovary ivere associated with mjmmas of the 
uterus. Hj^pertrophjr of the uterus was noted in addition in 17 cases. 
Adenomyosis -was reported in 5 ease.s. There were 11 cases in which 
the uterus was considered normal or oven smaller in size. 

Theea-cell tumors have also been noted to occur in combination with 
other ovarian tumors, especially cysts of various tjires. One of our 
tumors -was noted to be in assocation wnth a fibroma of the opposite 
ovary. Patterson and MeOullagh= observed a similar instance in then 
patient, a 92-year-old female with a thecoma in one ovary and a fibroma, 
one inch in diameter, in the oppo.sit.e ovary. 
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Gcisi, and Gaines’- slated that no rclalionsliip could be drawn, how- 
ever, between Iheea-eell linnors and the nlerine filn-oids or ovarian 
cysts eoineidentally found witli them. 

To date, there have l)cen only three eases of malignant theca-cell 
tumors ]'ei)orled. These have been thoron£’'h1y dcscril)ed by Loeftler 
and Priesel,’ Ilnl)er,' and Geisl and Gaines.’- 

At the most, tlieea-cell tumors are a form of loAV-grade ovai'ian malig- 
nancy. ]\rost surgeons feel that treatment need not be radical, a simple 
excision of the ovary being suffieionl in the vast majority of cases. 
Theca cells are considered to be radioresistant, so tliat radiation therapy 
is generally considered to be of little or no value except for the diminu- 
tion of the size of the tumor by the effect of x-ray on the fibrous ti.ssue 
stromal elements. 


Summary 

Four additional examples of theca-cell tumors of tlie ovary have been 
reported, three being removed .surgically, one having been discovered 
incidental to autopsy. All the tumors were benign. One very large 
tumor occurred in a IT-year-old girl. ]n-oducing no menstrual irregulari- 
ties. One tumor associated with a filn-oma of the opposite ovary showed 
infarction due to torsion of its pedicle. Convalescence and follow-up 
of the three cases have been uneventful. 

A complete summary of the literature has been jn-esented. 

The authors wi.sh to c.xpioss appieoi.'ition to Dr. tV. \V. Ilala, Director', and to 
Dr. Edmund R. !^^arino and Dr. .Toscpli Rini, of llie department of palhologj', Kings 
County Ho.‘-pital, for the pathologic study. 
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POSTMENOPAUSAL OVARIAN CARCINOMA 

SiMOX Brody, Brooklyn, N. T. 

(From the Gynccotofjical Service of the Beth 2foscs nospital) 

T ITE “silont” ovni-iaii linnor has long l)eeii recognized as a great 
menace in the control of cancer by early recognition and treatment. 
The new growth is either discovered accidentally, in the course of a 
routine pelvic examination, or when the tumor becomes extensive 
enough to be noticed by the patient or to cau.se pressure symptoms, at 
which time it is u.sually lieyond .surgical interference. In a discussion 
of this subject, H. S. Crosseid suggested, among other things, "insist- 
ence on regular periodic pelvic examinations of patients who ask the 
phy.sician to assume responsibility in regard to their health. These 
periodic examinations for silent ovarian cai’cinoma should be made 
every six months, instead of once yeai'ly, which was formerly sup- 
posed to provide adequate safety.” This is excellent advice. While it 
may require a great deal of educational propaganda to convince the 
aA'erage private patient as to the importance of such frequent exami- 
nations. it .should not be difficult to in.stitute siich a routine among 
clinic patients. With a proper follow-up .system, the patient can be 
instructed when to report, and is sent for if .she fails to do .so. 

However, even among the members of the medical profession, the 
importance of these frequent examinations has as yet not been fully 
realized. Only too frequently a patient is discharged as cured or im- 
proved without any instructions to report to the clinic again for further 
ob, serration. Tliis is e.speeially true of a group of jiatients with irregu- 
lar menopausal bleeding. This type of patient is usually sent in to the 
hospital for a diagnostic curettage and insertion of radium. If the 
examination of the curettings fails to reveal any malignancy, a castra- 
tion dose of radium is applied. The patient may subsequently be .seen 
in the clinic for a few months and, if thei'e are no further complaints, 
she is discharged as cured with instructions to report in case of any 
1‘ecurrence of bleeding or staining. But, the fact that a patient 
received radium treatment for benign menopausal bleeding does not 
insure her against the development of other pelvic pathology even in 
the absence of bleeding. This Avas brought OAit by Pembeidon- aa'Iio, in 
a .series of 86 cases of postmenopausal OAmrian malignancy, described 
two patients Avho had previously receiAmd radium for benign mciio- 
pausal bleeding. Neither of these patients had any palpable OAmrian 
pathology at the time .she Avas treated AAuth radium. 

It Avas in order to further emphasize this point that it Avas deemed 
advi.sable to report the folloAving case. 

Case Report 

M. R., a 56-year-old Avhite female, Avas admitted to the Beth IMoses 
Hospital on April 21, 1941, complaining of irregular vaginal staining 
and bleeding for the past tAvo months. There Avere also occasional at- 
tacks of dizziness and a loss of eight pounds in Aveight. 

Menses started at the age of 13, occurring cAmry 28 to 31 days and 
lasting 4 to 5 days. The patient had t.Avo stillbirths, oiie of 7 months’ 
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gestation 30 years previously, and one of 8 months’ gestation 28 years 
ago. Slie had one normal pregnancy and delivery at term 26 years ago. 
J-Ier last menstrual period was three years ago. 'Inhere was no staining 
or bleeding until the time of her present illness. 

Abdominal examination did not reveal anj^ rigidity, tenderness or 
palpable masses. Vaginal examination shoAved a multiparous outlet. 
The cervix Avas hard, lacerated, eroded, not friable and freely movable. 
The uterus Avas slightly enlarged, a)iteverted and deAuated to the left, 
moAmble and not tender. The adnexa could not be palpated. 

A diagnosis of possible malignancy of the corpus utei-i Avas made and 
a diagnostic curettage Avas advised. This Avas done on April 22, 1941. 
Only a .small amount of tissue aa^s obtained in spite of thorough curette- 
ment. The pathologic report Avas that of .shreds of endometrium and 
myometrium AAdth no evidence of malignancy. The patient Avas dis- 
charged from the hospital at the end of a Aveelc. 


The bleeding and staining persisted and the patient Avas read- 
mitted to the hospital on September 8, 1941. The Amginal findings Avere 
the same as on her previous admission. Another curettage Avas per- 
formed and 50 mg. of radium Avere inserted in the uterine caAoty. The 
pathologic diagnosis of the curettings Avas that of cervical epithelium 
and mj'-ometi-ium. There Avas no evidence of inalignaney. 

The patient received 1,950 millicurie hours of radium. She left the 
hospital on September 21, 1941, in good condition. There Avas no fiir- 
ther bleeding or staining and after the third monthly visit to the clinic, 
the patient Avas told to report only in case of any further complaints. 

During May, 1942, the patient Avas readmitted to the hospital for an 
hemorrhoidectomy. A Amginal checkup at the time disclosed a hard 
lacerated cervix, a small uterus, freely movable. The adnexa could not 
be palpated. 


The patient Avas not seen again until February, 1944, Avhen she re- 
turned to the gynecologic clinic complaining of pain in the left side of 
the loAver abdomen for the past six Aveeks. The i?ain Avas constant, dull 
in character, radiating doAvn the left thigh and leg. She suffered from 
frequent and urgent micturition. She Avas comstii^ated and felt bloated. 
I’here Avas no loss of Aveight. Abdominal examination shoAved the pres- 
ence of a moderate distension but there aa^os no eAudence of fluid. An 
irregular, fixed mass could be felt above the symphy.sis, apparently 
arising from the pehds. Vaginal examination revealed the presence 
of a hard mass filling the region of the left fornix and the posterior 
eul-de-sae. The cervix aa’us hai’d, clo.sed.and moAmble. The uterus 
could not be felt separately from the mass. The right adnexus Ava.s 
hard and thickened. A diagnosis of pehde malignancy AAms made aaoIu 
the possibility of intestinal malignancy to be excluded. She AA^a.s ao- 
mitted to the ho.spital on i\farch 2, 1944. A radiographic stud 3 j of the 
colon by means of a barium enema .shcAAmd a spastic sigmoid Asuth a .soft 
tissue mass in the pehds, AAdiich appeared extracolic. 

The patient’s blood pressure Avas 130/90. The hemoglobin Avas 13 
mg. per 100 c.c. of blood. Red blood cells Avere 5,190,000; Avhitc blood 
cells 19,000; polymorphonucleai- leucocytes 72 per cent; hmiphoeytc.s 
28 per cent. Blood ^\^assermann and Kahn tests Avere negative. 

.sugar Avas 90 mg., and urea nitrogen Avas 15 mg. per 100 e.e. of bJoou. 
Repeated examinations of the urine Avere essentially negative. 

On March 6, 1944, a laparotomy was performed under 
Ibesia. Upon opening the peritoneal caAdtj' the folloAA'ing A\as 
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There Avas a mass, the size of a grapefruit in tlie left side of tlie pelvis, 
firmly adherent to the omentum, sigmoid and pelvic tloor. This mass 
seemed to include the uterus and ovary, neither of Avhich could be sepa- 
rately identified. The right ovary was enlarged, adherent to the in- 
te.stines and posterior layer of the broad ligament and contained sero- 
sanguineous fluid. A supracervical liyst erect omy and bilateral salpingo- 
ooplioreetomy were performed. 

The following Avere the pathologic findings of the specimen, as de- 
scribed by Dr. A. E. KantroAvitz: 



Fifr. !• — Gros.s specimen sliowinp: body of tlie uterus In the center, firmly adheient 
to the large left ovarian mass, and smaller right ovary. 



Fig. 2. — Section of left ovary consisting of papillary and glandular structures, lined 
bv cuboidal to polyhedral cells showing marked atypism with numerous mitoses and 
giant cells. (X75.) 
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6'rojj.-:— Spociineii consists of a supracervical ly amputated uterus, to- 
gether witli botli tubes and. ovaries. Tlie uterus is bound by dense ad- 
hesions to, a large left ovarian mass. The uterus measures 6 by 7 by 
5 cm. The surface is markedly I'ougbened by the presence of numerous 
connective tissue tabs. The uterus is considerably distorted l)eeause of 
the presence of numerous masses situated within all locations. The 
endometrial cavity cannot he probed. Cross section reveals chocolate- 
brown tissue )-eplacing the cavity completely, except in one small area 
at the loft fundus. 


The right tube measures 10 cm. in length ; its fimbriated end is palonl. 
The ovary is enlarged and measures 7 by 3 by 3.5 cm. The surface of 
the right tube and ovary is covered with very dense adhesions. 



Fig:, 3. — Section of uterus showing almost coninlete atrophy of the enilometriuiu and 
its replacement by scar tissue in some areas. (X75.) 


The left ovarian mass mea.sures 9 cm. in diameter. TJie entire mass- 
consists of yellow tissue presenting a necrotic aiijiearance. It is bound 
by dense adhesions to tlie uterus, tlie wall of whicli is invaded by the 
yellow amorphous tissue at the area of attachment. 

Microscopic . — The endometrium is atrophic and the cavity, in its great - 
e.st extent, is replaced by scar tissue with pigment-laden macrophages. 
The myometrium is invaded by nests of atypical polyhedral cells in a 
few areas. 

The left ovarian mass consists of ])apillary and glandular structures 
lined by cuboidal to polyhedral cells sliowing marked atypism witii 
numerous mitoses and giant cells. The greater portion of the mass is 
completely necrotic. The cyst locules arc lined by similar cells. The 
right ovary contains ne.sts of identical cells. 

■ Diagnosis: Bilateral papillary cystadeiioearcinoma of the ovaries 
with extension to the uterus. Status after radiation of the uterus: UU- 
literat.ion of the endometrial cavity; myomata ot the uterus. 



Comment 

This case presents a few interesting points worthy of note. Tiie 
castrating dose of radinni, wliich was given to the patient in ordei’ to 
suppress the activity of tlie ovaries and secondarily eliminate their 
proliferating intliience upon the endometrium, had its desired effect. 
This is evidenced hy the ati-ophy and almo.st complete absence of the 
endometrium as shoAvn in the specimen removed, and by the cessation 
of bleeding, clinically. However, the irradiation had no inhibiting 
effect upon the later development of a neoplasm in these ovaries. It is 
important to bear in mind the possibility of such a consequence in a 
postmenopausal patient who had received radium treatment for bleed- 
ing and is apparently cured. Such patients, as well as others under 
observation, should be examined at frequent, regular intervals for any 
pelvic pathology. Had the patient rcportecl here been examined more 
frequently, the growth may have been discovered before it became so 
big, adherent to the adjacent ti.ssue.s, and extended into the uterus. 
Surgery would have been resorted to at an earlier stage with the prob- 
ability of a better ])rognnsis. 
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LATE RECURRENCE IN CARCINOMA OF FUNDUS UTERI- 

David N. Barrows, M.D., New York, N. Y. 

(From the DepaHinent of Gynecology of the Hospital for Special Surgery) 

T his ease shows an unusual combination of treatment bj^ radiation 
and complete hysterectomy in that the radiation was administered 
nine years and repeated four years preceding operation without any 
apparent impairment of the result. The patient is enjoying good health 
today, exactly six years after hysterectomy. The rate of five-year sur- 
vival is high following total abdominal hysterectomy, 

Masson^ in a review of the Mayo Clinic cases from 1910 to 1938, 
found 67.5 per cent where the operation was combined with radiation 
and 66.6 per cent where radiation was omitted. A review of corpus 
carcinoma treated by radium alone reported by Pricke and Bowing^ in 
the same institution running from 1925 to 1935 showed a five-year sal- 
vage rate of 39 per cent. 

In the series of eases reported recently by Sheffiey, Thudium and 
Farell,® their five-year salvage by opei’ation without radiation was 36.3 
per cent, and with radiation alone 40.5 per cent. 

Complete operation following preliminary treatment with radium, 
gave these authors the higher five-year salvage rate of 42.9 per cent. 

Outstanding five-year results of this combined form of therapy have 
been reported by Miller'* 82.3 per cent. Smith® 66.2 per cent, Ward® 
64.9 per cent, and Healy and Brown,^ 55 per cent. 

At the time this patient was radiated, she was not considered suit- 
able for operation due to previous nephrolithiasis and recurrent pyelitis 
in her only remaining kidney. 

These conditions had ameliorated sufficiently by the time her vaginal 
bleeding recurred in 1938, so that complete abdominal hysterectomy 
had become practicable. 

In cases which fell roughly into the group of unsuitable operative 
risks, such as this patient was in 1929 and in 1934, radiation alone has 
given some interesting five-year salvage in various series, Norris and 
Dunne® reported 43.8 per cent, Healy and Brown," 39 per cent and 
Ward,® 32 per cent. 

Previous to 1938, she liad been under tlie care of a surgeon in her 
home community, and was referred to me only for operation. 

The history is briefly as follows: 

Mrs. N. R., aged 54, white, married, admitted March 4, 1938- Chief 
complaint: Vaginal bleeding over a period of 10 years. 

PO'St History: Right nephrectomy, twenty-four years previously for 
calculus. Left pyelotomy, seventeen years previously for calculus. 
Pound to be hypoth.yroid eight months ago, and takes thyroid inter- 
mittently. 

Present History: Twenty-four years before admission, following birth 
of last child at the age of 30, regular menstruation ceased. Nine years 
prior to hospitalization, i.e., in April, 1929, at the age of 42, .she de- 

*rre.‘icnto(l .-it a loeetinp of tlic Xcw York Oli.stotrical Sooiot.v, Marcli M, ini-l- 
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velopcd severe vaginal hemorrhages and was curetled i'or diagnosis, 
revealing a malignant adenoma. Treatment with radium, 50 mg. 
screened with 1 millimeter brass and 1 millimeter of rubber for 48 
hours. 

In July, 1934, treated again with radium for spotting. Fifty mg. 
as above for 24 hours. October. 1937, IJeeding recurred and for past 
week has been profuse. She was advised to have a complete hysterec- 
tomy with bilateral salpingo-oophorcctomy, Avhich was performed lilarch 
7, 1938 under genei'al anesthesia. 

PJilfsical Examination : Obe.se elderly woman. Blood ])re.ssurc 340/84. 
Abdomen e.xtremely obe.se. Small well-healed sears of bilateral renal 
operations. Otherwise c.ssentially negative. Her uterus ivas reported 
as of normal size in 1929, but to have increased considerably in size by 
January, 1938. 



Operation: At operation considerable difficulty was encountered in 
getting hemostasis of left uterine artery, but transfusion was not neces- 
sary. Postoperative course was uneventful except for a recurrence 
of the old pyelonephritis, which subsided under medical treatment. 
Left hospital on sixteenth postoperative day. 

Pathological Report: Bterus complete, size, 3 b\'’ l^/o by li/^ inches 
with both tubes and ovaries attached. Outer surface smooth. When 
opened, the entire fundal region is covered vdth an ulcerating and 
fungating growth about half an inch in elevation. Tubes appear small 
and normal. Botli ovaries are sclerotic and fibrocystic in character. 

Microscopic Examination: Sections of uterine wall show the surface 
endometrium replaced by a typical glandular overgrowth. The glands 
are large, irregular, tortuous and lined by elongated columnar epithe- 
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Fig. 2. — Curetting-s. 1934, irradiation for vaginal bleeding. 
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lial cells. There is moderate infiltration of the superficial endometrium. 
The ovaries are sclerotic and contain scattered small follicular cysts. 
Diagnosis: Adenocarcinoma of fundns; sclerotic ovaries. 

I am indebted to Dr. Herbert B. Gibby of AVilkes-Barre, Pa., for the details 
of findings and treatment before Starch, tO-IS. 

l.'iO East otiTii SrnanT 


Discussion 

DB. WILLIAM E. STUDDI FOBD.— The case reported by Dr. Barrows is of 
interest from several points of view. 

This patient ceased menstruating at the very early age of .'10 and did not develop 
.sj-mptoms of carcinoma until .she was 45 years of age, which is an early age for 
most cases of carcinoma of the corpus. Nevertheless, the interval between the 
cessation of menstruation and the time of the development of clinical symptoms 
of carcinoma is approxim.atcly the same as 'that noted in piaticnls who usually 
cease to menstruate at about the age of 50. 

The cjuestion arises as to whether this neoplasm represents a recurrence of the 
original tumor, or the apiiearancc of a second carcinoma, possibly influenced by 
radiation therajiy, a sequence. In favor of the latter theory is the fact that the 
patient was curetted midway between the two occasions when carcinoma was found 
and the curettings appeared to be benign, at least negative for carcinoma. On the 
other hand, it is a very well-known fact that radium is quite often ineffective in 
cases of carcinoma of the corpus and simplj’ .serves to coat the surface of the 
tumor with a layer of tissue which becomes hyalinir.ed and necrotic, and this layer 
serves to stop bleeding and so ma.sk the continued presence of the tumor. 

I do not believe that there is very much question that the most likely e.xplanation 
of the course of Dr. Barrows’ ca.ce is that the original tumor must have been 
masked by the radiation therapy, and the patient subsequently developed further 
evidences of carcinoma of the corpu.«, re.sidting in her final operative treatment. 

The most logical conclusion that one can draw from this case is that all patients 
with carcinoma of the corpus uteri treated with radiation should be subjected to 
total hysterectomy and bilateral salpingo-oophorcctomy, provided the contraindica- 
tions to such an operation are not too great. Dr. Barrows has certainly demon- 
strated that the contraindications to operation in this case were not too great under 
our present methods. 

DE. IIOWABD C. TAYLOB, .TB. — After reading Dr. Barrows’ case report sev- 
eral days ago, I looked up a series of cases that we had once studied which showed 
the intervals between the first diagnosis of carcinoma of tlic corpus uteri and its 
final operation. I found one case in the series which had a hysterectomy at Gl, 
and had been curetted at 45. The original diagnosis in this case was p.apillary 
adenoma of the endometrium and was regarded at that time as benign. Conse- 
quently the operation had been a simple curettage. AVhen the sections were re- 
viewed, it was found that the original lesion had exactly the same appearance as 
that found sixteen years later. This then was a patient who had a curettage for 
adenoma malignum without radium, and finally sixteen years later had a hysterec- 
tomy for an adenoma malignum. I think it is quite possible with this type of 
growth for the cancer to last sixteen years without intei’ference by radium. The 
point is simply that this may be a very slow growing type of tumor. 

The proper treatment of carcinoma of the corpus is certainly hysterectomy if the 
patient can stand the operation. Dr. Barrows’ case, I understand, -was one which was 
assigned to radium because she was considered a poor risk and yet the operation 
was carried out 11 years ‘later when the risk was definitely poorer. In a patient of 
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CO with a carcinoma of the corpus, unless her medical status is extremely had, it 
is much better to tahe your risk then than to wait ten years more and take a 
much greater risk when the possibilities of radiation have been exhausted and the 
patient must face an inemtable hysterectomy. 
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RECURRENT TUBAL PREGNANCY IN TUBERCULOUS 

SALPINGITIS- 


Herjiax a. PiN'K, ]\LU., Pittsburgh, Pa. 

(From Ihc Department of Gynecology, University of Pittshurgh, School of Medicine) 

T ubal pregnanej’ is bj* no means an nn usual entit}" nor is tubercu- 
lous salpingitis. The eombination of tliese two, however, according 
to Wharton and Stevenson^ is one of tlic?'i”U’est. combinations seen. These 
two authors first called attention to this in 1939 witli a ease report and 
a survey of the entire literature. Tliey found only eight eases of proved 
coincidental tuberculous salpingitis and tubal pregnancy in the world 
literature, and reported the first case in the' English literature. In 
addition to these cases, the.y found eight cases in which the gestation sac 
lay comi?letely or partly free in the abdominal cavity. In three eases, 
the gestation sac laj' cradled in the fimbria of one tube, and in five eases 
found, the sac entirely outside the tube in the abdominal cavity. This 
indicates a striking incidence of abdominal pregnancy, for fifty per cent 
of ectopic pregnancy in the presence of tuberculous salpingitis were ab- 
dominal pregnancies. This is apparently due to failure of the fertilizied 
ovum to enter or find nidation in the tube. 

Again to emphasize the rarity of this combination, Stevenson and 
Wharton- stated that in 46,700 specimens submitted to their gjmecologic 
pathologic laboratory, there were 402 cases of tuberculous salpingitis 
and 516 cases of tubal pregnancy, and their case was the first to combine 
these two entities. Bland, ^ in 1940, reported that from 1928 to 1939 in 
the laboratoiy of the Jefferson Sledieal College, there were operated up- 
on 193 eases of various forms of extrauterinc pregnancy, or nearly 20 
eases each year. None of these showed aiy^ evidence microscopically 
of tuberculous infection of the tubes. At the Elizabeth Steel IMagee IIos- 
2 iital from June, 1928, to June, 1943, or a 15-year period, there were 
12,841 gynecologic operative iirocedurcs. Among these, there were 32 
cases of tuberculous salpingitis and 154 tubal pregnancies, but no com- 
bination of the two. There were 20,873 pathologic specimens submitted 
to this laboratory during this time from all services (gynecology, ob- 
stetrics and surgery) Avithout a case of tubal pregnancy in a tubercu- 
lous tube. 

Since the report by Stevenson and Wharton,- ca.ses have been reported 
by Stein,^ Busby and Fisher,*^ Bland,^ and Shannon and lleller® in 
American journals. Rojel" and Hicks® haA'^e each reported a case in 
foreign journals not aA'ailable. The case of Shannon and Heller® AA^as 
quite unusual in that a five- to six-month intratubal gestation AA^as found 
at autopsy. 

*rrcsented at a meeting- of the Pittsburgh Obstetrical and Gynecological Society. 
.April 3, 191-1. 
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Wharton and Stevenson^ liave discussed tlie pathology in detail and 
offer as reasons for the infrequency of tliis eomhination the fact that 
tuberculosis is an invasive destructive disease witli resultant (1) ob- 
struction of lumen of the tulie to any passage of any sperm or ova ; (2) 
lack of nutrition from diseased tubal mucosa to transient fertilized 
ova; and (3) lack of tubal mucosa healthy enough to allow successful 
nidation of the fertilized ovum if it is trapped in the tube. 

This case report is being prescnled because of the rarity of this com- 
bination of pathology and because it is, as far as I can determine, the 
first case in which there has been a recurrence of this unusual entity. 

Mrs. 0. F., 35 years old, white, was admitted to the Woman’s Hos- 
pital of Pittsburgh, on November 7, 1943, at 4:00 p.ai. with chief com- 
plaint of severe pain in the lower abdomen. Pain began immediately 
after lunch, suddenly and .sharply in the lower abdomen on the left side. 
Nausea and vomiting were associated with this and pain has persisted 
with acute exaeei’bations. There is a feeling of pre.ssure in the rectum 
and pain deep in the pelvis. Two weeks previously, patient had a 
similar attack but mtich less severe. Last menstrual period was Septem- 
ber 12, 1943. She has missed her October period and this is the ex- 
pected date of her November period. She has had slight .spotting 
a few days ago which lasted for a fcAv hours, but which has started again 
since the onset of pain. Patient began menstruating at the age of 
twelve, has been regular eveiy 28 days, periods lasting four to six days. 
In October, 1941, patient had a ruptured tubal pregnancy on the right 
side which was operated upon at this hos]htal. Information obtained 
from the old chart of the microscopic examination of this tube revealed 
a tuberculous salpingitis in addition to the ruptured ectopic pregnancy. 
Patient has never had active tuberculosis that she is aware of and has 
never been bedfast or placed in any sanatorium. She has had x-rays 
of her chest, but no comment was made on this. Her family physician 
informed me that four to five years ago her chest had been x-rayed 
and old healed tuberculosis was found without any evidence of activity. 
Patient has been married for five years and has never had any abortions 
or intrauterine pregnancies. She has gained 20 pounds since her 
operation two years ago. Remainder of history is essentially negative. 

Patient on admission appeared pale and in acute distress. Skin .some- 
what cold and slightlj’' moist. Temperatui’c 98.2° F., pulse 100, respira- 
tions 22, blood pressure, 100/60. Genei’al physical examination e.ssen- 
tially negative. Careful examination of the chest reveals no rales or 
rubs. There is marked tenderne.ss in the lower abdomen, particularly on 
the left side, and slight distention. There is rebound and percussion 
tenderness pre.sent. Peristalsis active. 

Extenial genitalia negative. Catheterized urine clear. Skene’s and 
Bartholin’s glands negative. Cervix clean. Patient is so tender on 
bimanual examination that no definite bimanual pelvic can be done. 
However there is severe and exquisite tenderne.ss in the cul-de-.sae. 

November 7, 1943, R. B. C. 3,720,000; W. B. C. 13,600; Hb. 74 per 
cent. Catheterized urine negative. Sedimentation rate, over 90 minutes. 

J)iafjnosis: Jhiptnred inhal pregnancy, Jeff lyhcrculons salpingitis. 

At 6 P.M. under ethylene, oxygen, local anesthesia, left salpingo- 
oophoreetomy was performed. 
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TJic liiidings :il oporjilion won' ns follows : OMio loJ't liibo wns mni-kedly 
swollen, and in this area was a lari>e niptnve in the lube Ibrongb wbieli 
])rotruded a blood clot and plaeenlal tissue, and an intact fetns within 
its amniotic flnid and nieinbrano. The fetns measured 1.5 cm. in length. 
There Avas ap])roximately 500 c.c. of free blood in the peritoneal cavity. 
The left tube was attaclicd to the broad ligament by fine fibrous adhe- 
sions; the oAmry Avas not identified. The uterus Avas enlarged to about 
the size of a six to eight Avceks’ gestation, was soft and boggy in con- 
sist ency and purplish in color. There Avere numerous small fibroids 
present in the uterine Avail. The uterus Avas in second degree retrover- 
sion, and Avas bound to the cul-de-sac by fine fibrous adhesions. The 
right tube and probably the right OA-aiy had been removed at a previous 
laparotomy, and Averc not paljiated or seen. The omentum Avas adherent 
to the anterior abdominal Avail at the site oi’ previous laparotomy. In 
A'icAv of the patient’s general condition and the amount of hemorrhage 
sustained, although hysterectomy aa'os felt necessary, it Avas deemed in- 
advisable to perform it at this time. 

The pathologist reported on the specimen; “tuberculous salpingitis 
Avith tubal pregnancy, corpus luteum of left ovary.” Re-examination of 
the specimen from the previous oiieration revealed the same pathology. 

Patient had an uneventful postoperative conAmleseenee, the tempera- 
ture never rising over 100° P., coming doAvn to Avithin normal limits by 
the scA'enth postoperative day and remaining so until the time of dis- 
charge. 

NoA^ember 18, 1943, x-ray of che.st: The heart and great vessels are 
normal. There is a very extcnsiA'c calcification throughout both upper 
lobes. i\Iueh of this consists of calcified nodules but there are also some 
flat calcified plaques on the right side Avhich are apparently in the 
pleura. These changes undoubtedly represent an old tuberculosis. 
There is nothing suggestive of present activity. 

November 11, 1943— R. B. C. 3,000,000; W. B. C. 8,800; lib. 68 per 
cent. 

Patient Avas discharged November 21, 1943, in good general condition. 
The Avound Avas Avell healed and the patient offei’cd no complaints. 

December 28, 1943. Patient feels quite Avell aiid states that she feels 
much better than she has in the last feAv years; has gained six pounds 
in Aveight since opei’ation; has had no AGiginal bleeding. There have 
been no hot flu.shes. Abdominal Avound is Avell healed. Pelvic examina- 
tion : External genitalia negatiA’^e. Cervix jclean, uterus small and fixed 
anteriorly. There are no masses palpable in the pelvis and no tender- 
ness. Endometrial biopsy disclosed a tuberculous endometritis. 

The diagnosis in this case aa^s not difficult as the picture of a ruptured 
ectopic pregnancy Avas quite typical. The history of a previous tubercu- 
lous salpingitis in the right side made us aAvai-e that this undoubtedly 
AAms present also on the left side. 

In vieAv of the fact that tuberculous endometritis occurs in about 50 
to 60 per cent of eases of tuberculous salpingitis, this Avas also felt to be 
a possibility. HoAvever, in AneAv of the patient’s general condition at the 
time of operation and the considerable technical difficulties Avhich Avould 
have been involved in a hystereetomjq it Avas felt inadvisable to attempt 
hysterectomy. Because of the marked adhesions betAveen the tube and 
ovary, the general condition of the patient, and her age, it aa^s felt AAUser 
to remoA’^e both tube and ovary than to attempt the somcAAdiat tedious 
dissection in order to saAm the OAmry. 
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Subsequent biopsy -iias proved Unit tliis i)atient lias a tuberculous 
endometritis. However, Since the patient sliows definite evidence of 
having healed her pulmonary tuberculosis, it is quite possible that she 
may be able to heal the endometrial tuberculosis without necessitating, 
further surgery. At any rate, she is to be watched veiy carefully in the 
future and is being placed under the usual medical regime for tubercu- 
lo.sis. 

Note: Since the date of submission of this article, another case has been reported 
by Mann and Meranze, Air. .T, Obst. & Gynec. 47: 707, 1944. 
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FULL-TERM PREGNANCY AFTER REMOVAL OF REMAINING 
OVARY AT FIVE MONTHS OF GESTATION- 


EinvAKD IloEXiG, ]\r.D., F.A.C.S., and Marie Pichel Warner, ]\LD., B.S., 

New York, N. Y. 

(From ihc Department of Gunecology of the Jewish Memorial Hospital) 

T HIS report deals witli an interest in" obstetric complication, namely, 
a twisted pedicle ovarian cyst at fifth month of gestation folloAved 
by full-term delivery in a patient having had a previous oophorectomy. 
Although many major and minor operations have been successfully 
performed upon gravid women and pregnancy has continued, accord- 
ing to available literature, only 43 cases of bilateral dermoid cysts 
eomiilicating pregnancy have been reported. The following case report 
should serve to add evidence to the belief that neither the ovary nor 
the coi’pus luteum play any role in the progress of fetal life after the 
fourth month of intrauterine development. It is well known, that 
the hormone secretions of the placenta at this stage of ge.station are 
fully able to maintain the fetus. 

Case Report 

On April 24, 1940, I\Irs. B. K., aged 27, para 0, was admitted to the 
Jewish Memorial Ilo.spital. 9'he chief complaint was right-sided lower 
abdominal pains for two weeks prior to admission. 

General and laboratory examinations were essentially negative, men- 
strual historv normal, her la.st period having commenced on March 19, 
1940. 

Vaginal examination revealed the presence of an irregular cystic 
mass in the right adnexal region, and a smaller cystic mass in the left 
fornix. A diagnosis of bilateral ovarian cysts was made. The follow- 
ing day the patient was operated upon. An ovarian cyst, the size of 
a tangerine, five centimeters in diameter was found on the right side. 
The left ovary was carefully examined and found to be somewhat 
larger than normal, the size of a walnut. The right ovarian cyst was 
excised and the pathology report by Dr. A. Angrist revealed the speci- 
men to be a cyst measuring 4^/^ cm. in diameter, covered bj’- smooth, 
glistening jieritoneum. On section the cyst contained sebaceous mate- 
rial and hair. The wall itself was rather thin. Microscopic section 
showed the cystic space to be lined b.v stratified squamous epithelium 
Avith mai’ked keratinization and the outer lining to be of OAmrian tissue. 
The diagnosis of dermoid cyst Avas made. The uterus and tubes Avere 
normal. The patient made an uneventful recoA’^ery and Avas discharged 
from the hospital tAvo Aveeks after operation. 

On May 21, 1941, thirteen months after the original operation, the 
patient Avas delivered by Dr. Warner of a normal, living male infant, 
6 pounds, 7 ounces. It Avas a spontaneous deliA'^ery, L.O.A. after 7 hours 
of labor. A right lateral episiotomy AA-^as performed and the post partum 
Avas normal. 


*Presented before the section of Gynecologj’^ and Obstetrics at the New York 
Academy of Medicine, New York City, on February 28, 1944. 
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Oxj Jjiiuiaiy 25, 3943, lAvoxily xjiojillis xiilei' iJie fii-al delivery, flu; 
patient. Avas again adniitled to t.hc Jewish Menioi-ial 3-Iospital. She had 
become pregnant five months before admission and Avas noAv sent to 
the iiospitcil be(;aiise of seA'ere intra-abdominal pain. The pains Avere 
centered about tlie left AX]xper quadrant and left lumbax' ai'ea, and Avere 
unrelieA’’ed by y 2 grain of moi'phine. Tliere Avei'e no uteiane contrac- 
tions or A'^aginal bleeding. IntraA^enous pj’^elography and urine exami- 
nation Avei'e essentially negative. The abdomen Avas markedly dis- 
tended, I'igid, and a soft tender ma.ss of doughy consistency could he 
palpated in the upper left quadimiit of the abdomen. Blood examina- 
tion : Hb. .84 per cent, R.B.C. 4^/2 million, W.B.C. 17,000, Poly. 78 per 
cent. Temperatui'e Avas 3.00.8° F., pulse 84. A diagnosis of tAvisted 
OAmrian cyst Avas made and opei-atioxx adAUsed, On opening the ab- 
dominal cavity, fi-ee sti'aAA’^-eolored fluid escaped and the uterus aa^s 
seen to be the size of five months’ pregnancy. A mass, the size of a 
grapefruit, consisting of left tube and ovary Avas found in the upper 
left quadrant. Examination of this mass proved it to be a tAAUSted 
oAmrian cjASt and a Fallopian tube Avith evidence of necrosis and gan- 
grene in both the tube and cyst Avail. The gangrenous and .tAAOsted 
OAmrian cyst and the gangrenous tube Avei*e x-emoved. Diu’ixxg the entii’e 
operation, the uterus AAms carefully avoided. 

The laboratoi'y x-epox-tcd a cy.st measuring texi centimeters in diam- 
eter Avith hemorrhage, infarction and destxaiction of all noi'inxil ovai’ian 
tissue. Pathologic diagnosis AAms toiAsion of pedicle Avith infai’ction and 
hemoirhage. 

The postopei'ative coux-se of the patient A\-as uneventful, no utei’ine 
contractions aa'-ci’c felt. No A'aginal bleeding A\ms xioted and to all in- 
tents, the pregnancy coxitixiued Avithout the presence of either ovaxy. 
Before discharge fi‘om the hospital, the patient experienced the sensa- 
tions of fetal movements and on the thii’teenth postoperative day, she 
A\ms discharged Avith the pregnaxicy intact. 

For purely empiric x-easons, .syxithetic progesterone (proluton, by 
ixijectioxi or pranoxie, oral) AAms administei'ed to the patient the day 
folloAAung the operatioxi.^ Ten milligrams by hypodermic daily for 
tAvehm days, and thirty milligx’axns oralb’^ Avei’e given daily for the next 
Aveek and then 10 mg. uxxtil the scA'exith month. On klaj’^ 25, 3943, 
exactly four xxionths after opei-ation, she A\'as deliA'ered by Dv. Waxnex- 
of a .six pound, four ounce nox-ixial male child. It AAms a .spontaneous 
delivexy axid normal post partura. 

Discussion 

OAAung to the acutexie.sk of hex- complaints, de.spite the presence of a 
fiAm months’ pregnancy, lapai-otomy had to be resorted to. The necrotic 
and hemorrhagic condition of the remaining ovaxy left no clioice as to the 
pi’oeedufe — i.e., salpingo-oophoreelomy. The que.stions of coux-se at 
the time A\mre AAdiether operatiAm manipulation (although uterus aa'US 
not handled) and peritoneal irx-itation Avould induce uterine eontrae- 
tioiis and Avhether the pregnancy Avould continue. When the complete 
destruction of the only remaining gonad Avas disclosed, it Avas felt that 
the continuation of the pregnancy and its maintenance Avas alx-exidy 
under control of the placental hox-mones, .since it is generally accepted 
that AA-ith the beginning of the thii-d month of ge.station, the placenta 
produces increasiixgly large amounts of corpus luteum hormone.s AvhxJe 
the production of coi-pus luteum hormones by the ovaxy rapxdJy 
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minishes. Tlie administration of additional progesterone may liave 
helped to maintain the pregnancy, but most likclj’' the gestation -woidd 
have continued even if the luteal hormones had not been administered. 

The interesting point of the ease is the fact that conservative surgery 
pei-mitted this woman to have a second child even though at the time 
of giving birth, the patient posse.ssed no ovaries. The fact that both 
ovaries had been totally extirpated is shown by the complete amenor- 
rhea since the delivery (now ten months) and the manife.stations of 
early menopause. 

Summary 

A re])ort of a successful full-term pregnancy in a ])atienl ])()ssessing 
only one ovary which had to be removed aftei- five months of gestation 
is presented. The. case adds evidence to the belief that neilhei- one nor 
both gonads nor the cor])us luteum are necessaiy for the continuation 
of pregnancy once the placental hormones ai*c elaborated in sufficient 
concentration. 
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PREVENTION OF POSTOPERATIVE DISTENTION 

Thoinias J. Parks, i\LD., New York, N. Y. 

P ostoperative distention is a troublesome symptom that often 
disturbs the surgeon and patient during the first few days after 
celiotomy. The purpose of this report is to .suggest a simple procedure 
which has been found to prevent its occurrence in most instances of 
lower abdominal surgery. This procedure is to express manually, as 
nearly as possible, all the air from the abdominal cavity immediately 
IDi’ior to closing the parietal peritoneum. 

The rationale of this supposition is tliat the abdominal cavity is ordi- 
narily nonexistent or empty except for a few ounces of thin fluid and 
that air is forced into it by atmosphei’ie pressure. This air must cause 
discomfort as is demonstrated Avhen air is forced into the abdominal 
cavity in testing the patenej’- of the Fallopian tubes (Rubin test). The 
amount of discomfort seems to be in proportion to the amount of gas 
used. Also, it was observed that patients Avho Avere delivered by extra- 
peritoneal cesarean section often had no di.stention or gas pains. This 
is in contrast to the not uncommon occurrence of distention folloAving 
the ordinary transijeritoneal section. No air gets into the abdominal 
cavity Avhen the extraperitoneal operation is successfully performed, 
as the peritoneal cavity is not entered. 

In studying the genei’al sub.i'ect of pneumoperitoneum, it Avas found 
that several years ago it Avas used as an aid in the diagnosis of intra- 
uterine conditions Avitli x-ray.^'^ It Avas Amry soon observed that by 
sub.stituting carbon dioxide for oxygen or air, the untoAvard symptoms 
Avere diminished. Also, the patient experienced much less discomfort 
AAdien a small amount of gas Avas used in comparison „to a larger quan- 
tity. Massive inflation of the abdomen sometimes resulted in marked 
distress or collapse of the patient. 

No attempt is made to control the air that gets into the abdominal 
cavity during peritoneoscopic examination, hoAvever, before AvithdraAv- 
ing the instrument the air is encouraged to escape and sometimes pres- 
sure is made upon the abdomen to assist the evacuation.® 

Deflation, by expressing the air from the abdominal caAoty immedi- 
ately prior to closing the peritoneum, Avas therefore tried clinically and 
gaA’^e almost uniformly good re.sult.s AA'^hich prompted this communication. 

It should be emphasized that this procedure is not adAmcated as a 
prcAmntiA'e of ileus due to mechanical obstruction or infection. Also, 
it cannot be expected to haAm any effect on distention Avithin the boAvel oj‘ 
to oA’^ei'come the untoAAmrd aftermath of rough handling or traumatism. 
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Labor Complications 

Kassebohm, F. A., and Schreiber, M. J.: Myometrial Mobilization, Ain. J. Surg. 

62: 65. 19-13. 

Modern tondoncies in obstetrics are toward the sliortening of labor and delivery. 
Already procedures to reduce the length of the second and third stages of labor are 
in common use. The authors now attempt to reduce the first stage of labor by 
utilizing rupture of the membranes in conjunction with pituitrin or thymoph 3 'sin. 
Thej- believe that the dangers associated with the use of pituitrin have been markedly 
exaggerated, and that “it has been blamed for much and is guilty of little.” 

In patients seen earl.v in labor, or in -whom labor was induced with pituitrin was 
used, and for those .=een after the onset of labor and with cervical dilatation at a 
minimum of 4 to 5 cm., thymophj’sin. These preparations were given after rupture 
of the membranes at 20-ininute intervals throughout the first stage until full dilata- 
tion was achieved at which time deliverj' was etTected. The patients were carefully 
observed In* repeated vaginal examinations. Analgesia was also emploj-ed without 
mate'riallj' influencing the action of the oxytocics. A total of 565 cases was stud- 
ied, and the average duration of labor under the above regime wa.s 8 hours. There 
were no complications or accidents. 

Contraindications to the method include unongamemont of the presenting part, 
noneffacement of the cervix, or when the cervix is longer tlian 1..5 cm., and inade- 
quate knowledge of the pelvic eapacit,v and architecture. 

' Fuakk Spiklmax 


Menopause 

Quaranta, A. P.: Involutional or Menopausal Psychosis, An. Catedra do din. 

gincc. 2: 304-306, 1943. 

The influence of endocrine factors in mental illnesses is profound, but not j-et 
thoroughly understood. The author states that, as in pubertj', p.sychic disturbances 
at the climacteric maj' be elemental, or true ps,ychosos. The elemental disturbances 
include change in ideas, character and feelings. The principal sj-mptoms are irri- 
tabilitj', mysticism and religious exaltation, eroticism of vaiying degrees, jealous.y and 
suspicion, and hj’pochondria. These maj- be exaggerated in some cases with fixed 
ideas of fear and doubt, and impulsive phobias and compulsions. 

A distinction maj- be made between a psj'chosis of anj^ type that may appear at 
the climacteric and a true climacteric psychosis. The sj’mptoms of the former are 
likely to be modified bj' sj'mptoms characteristic of common menopausal emotional 
and mental aberrations. True climacteric psj'chosis is an acute condition, which 
exhibits itself in anxious melancholy or mental confusion in A'arious clinical forms: 
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simple, delirious, liallucinatory, stuporous. This psycho.sis does not appear at any 
time during the menopause, but at a certain time and under the direct influence of a 
genital disturbance, such as sudden ce.ssation of ilie cycle, abundant hemorrhage, or 
pain in the genital organs. 

Tile most common type of ps 3 ’chosis seen at the climacteric is depressive, but there 
are also paranoid, catatonic and lij'sterical forms. Involutional p.sj’chosis is largelj’ 
due to the following causes; a cj'cloid personalitj’ which maj' have been more or less 
evident; endocrine and humoral factor.s related to the involutional proce.ss; multiple 
psychogenic influences; and the va.scular factor. 

The prognosis is generally favorable, c.specially in the depressive type. SIiocIc 
treatments and organotherapy have yielded .satisfactory results. At times, p.sycliofic 
manifestations at the Tiienopause mark the beginning of senile or arteriosclerotic 
dementia. 

.T. ]’. GuKBXiin.o 


Pineda, R.: Treatment of Surgical Menopause by Implantation of Crystalline 
Estrogens, An. Cutedra de clin. ginec. 2: 3o(5-204, 1943. 


This subject is discussed !)}• the author based on a .studj' of 70 cases. Complete 
hysterectonij'' had been performed in 22, hj’sterectomj' with unilateral adnexectonij' 
in 10, and liysterectonij- alone with pre.servation of the adnexa in .32. 

Twentj’-four jjatients received dipropionatc of dioxidiethjdstilbene in quantities 
of 10 to 30 mg. All were free of .s,vmptoms at the end of tlie first month. Twelve 
patients received diacetate of dioxidicthj’lstiibenc in quantities of 10 to 20 mg. 
Improvement was somewhat .«lowor but was evident in all cases by the end of a 
month. The nine patients who received dioxidielhjdstilbene .showed immediate and 
rapid, improvement, which was attributed to the .small size of the crvstals, which 
apparently' resulted in more rapid ab.«orption. All patients in tliis group were free 
of symptoms during the second week. Estradiol dipropionatc wiis used in 23 cases. 
Improvement was rapid and consistent, being complete in all cases after the third 
week. Dipropionatc of dihj'drofolliculin was used in two patients whose ovaries and 
tubes were preserved. Symptomatic improvement was marked after the fourth 
week. 

Disturbances ob.“crved after implantation were of two tj'pe.s, local and general. 
Although severe .symptoms of nausea, vomiting, headache, vertigo, etc., often ac- 
company estrogen treatment orally or parenterally, these were lacking in the pa- 
tients receiving implantations of crystals. It was ‘■•not necessarj- to remove the 
crystals in a single in.stance, and tlie few patient.? who liad .«liglit symptoms gen- 
erally improved within three day.s, and always williin the first week. 

There was a marked influence in many of these patients on secondary sexual 
characteristics. The vulva and vagina changed tl-.eir appearance from that of senile 
atrophj' to increased size 'and color that was distinetlj- noticeable. Libido returned 
in many patients, and some also had reappearance of the orgasm; twenty-seven 
])atients were thus affected. There was increase in size and change in color of the 
breasts and masfalgia was ])re.'-ent in a few cases. Tim clinical observations were 


controlled by vaginal smears and biopsie.s. 

The autlior concludes that implantation of estrogenic crystals j'ields effective 
and lasting results. Complications and intolerance are practically nonexi.stent. If 
feasible, crvstals of natural hormone should be used; it is more economical, with 
results as lasting or more so, and with practically no secondary effects. 7'*"^ effect 
on the svmptoms of the meno])aus(? is immediate. J{eai)pearaiice of libido is a fact 
worthy of being <;onsidered for its etfectiveness. Vaginal smeais reflect cle.arJy 
the juogre.ss of "estrogenic treatment. Optimal dosage to produce an efleef lasting 
more than six months is about 20 mg. 

-T. P. GnKE.vumi- 
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Alvarez, C., Grcary, E., and Belizan, L.: Basal Metabolism in the Menopause, 

An. (’iiiedra do olin. f;inoo. 2: 221-230, 104.3. 

The autlior.'j .sludied I be basiil rale in a b''"*']' "* !-olf’(‘tod oases. Clinioal and 
gjnocolof^ie. inve.stigations were earned out. as well as metabolism te.sts. The pa- 
tients all bad a natnral menopause, and all the patients had menopausal symptoms 
severe enough to cause them to .seek medical attention. It was thought that if the 
o.limacteric has an influence on basal metabolism, it would be most .apparent in the 
group with .symptoms. The .symptoms for which the patients sought relief were 
the usual ones; dy.spnea, paljiitation, hypertension, headache, neuralgia, increased 
weight, p.sychic disturbance.s, etc. 

Nine of the 40 patients had metabolic rates of more than plus 10; five, of less 
than minus 10; and 20 had normal rales, i.c., between minus 10 and plus 10. Clin- 
ical analysis of tlie nine patients with high metabolic rates showed that except for 
one patient with definite hyperthyroidism, all the others had hypertension, which is 
known to be accompanied frequently with increased basal metabolism. Only one of 
the patients with a low metabolic, rate had an exceedingly low rate, and her meno- 
pausal .symptoms did not differ from tho.se of patients with normal rates. 

An additional statistical study w.as made to determine the incidence of hyper- 
thyroidism in different age groups of women. In a series of lfi3 cases, the incidence 
in patients 4G to 50 was higher than in those from 41 to 45, but not so high as in 
any of the groups representing five-year age periods from 21 to 40. 

The authors conclude that their evidence indicates that alterations in the basal 
metabolism are not directly attributable to the menopause, but rather to disturbances 
and diseases that are coincidental. 

.T. P. GRnEN’lIIIA. 

Kurzrok, L., and Rothbart, H.: Treatment of Female Menopause With Methyl 

Testosterone and Stilbestrol, Am. .T. Surg. 56: 636, 1042. 

The authors treated 10 menopause cases both natural and surgical with methyl 
testosterone and stilbestrol, administered orally. In addition to the flushes, head- 
aches, and sweats present, .3 of the patients comjfiained of arthralgias, and 3 of 
pruritus vulvae. Do.sage of the preparations varied; from 5 to 25 mg. of methyl 
testosterone was administered daily together with 2 to 3' mg. of stilbestrol. The 
duration of treatment was from I to 0 months. iTiiprovcment or complete relief 
of the menopause .symptoms was obtained in all cases. Two of the 3 patients com- 
plaining of pruritus vulvae were relieved and 1 was unimproved. The 3 cases of 
arthralgia were improved in varying degi'ce.s. One patient showed transient lowering 
of the voice during therapy. No other evidence of masculinization was noted. 

Frank SPiELxrAN 


Menstruation 

Mackey, R.: Anovulatory Menstruation, Al. J. Australia 1; 505, 1943. 

The theories of anovulatory menstruation arc reviewed. The author goes into 
detail in his description of the pathologic picture of the premenstrual or secretory 
endometrium, the presence of which is c.ssential for tlie diagnosis of ovulation. The 
anovulatory endometrium has its own characteristic pathologic picture. 

Clinically, anovulatorj- cj’cles occur at either end of tlie menstrual history of 
woman. The irregularity of the cycles at the menarche and menopause may be an 
indication of early and late anovular phases. The author stresses the fact that the 
diagnosis of anovulation cannot be made on result of one biopsy. Treatment has not 
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been siUiFfactoiy. Tlie primary failure appears to be in the functional control of 
the anterior pituitaiy in ripening the follicle and causing it to rupture. Other 
inean.s of treatment u'ith hormones and x-ray have not produced the desired result. 

AVimjAM Bkrsiax 

Solomons, Edward, and Widdess, J, D. H.; The Action of Certain Antispasmodics 
on Uterine Muscle, Irish J. M. Sc. 216: 637, 1943. 

A preliminary report is given of the clTeet of trasentin, penthidine hydrochlorida, 
and .syntropan on constrictions of the human uterus. The usual nibber bag tech- 
nique was used to record constrictions. 

Twenty-one human patients were observed of whom 9 were suffering from dys- 
menorrhea. Of 13 patients treated with trasentin, 10 showed no effect, and 3 showed 
relaxation. Six patients were treated with penthidine. One showed relaxation, and 5 
showed increased activity of the uterine muscle. Syntropan was used in only 2 
cases, both of which .showed relaxation. 

L. M. HEiiLsrAX 


Quaranta, A. P.: Puberal Psychosis, An. Catedra de elin. ginec. 2: 298-303, 1943. 

The various tj'pes of psychopathies that appear at puberty, and sometimes con- 
tinue, with reappearance of symptoms at each menstrual period, require a hypo- 
resistant constitution for their development, according to the author. Factors which 
contribute to this are heredity, consanguinity, alcoholism in the parents, environ- 
mental conditions, emotional shocks, etc. Psychic disturbances in puberty range 
from simple neuroses to frank p.sychoses. Among the elemental psychoses are 
simple depre.ssions with tendencies to .solitude and retirement, excessive .slowne.ss, or 
marked timidity in contrast with the patient’s previous behavior. On the other 
hand, some gii’ls display excitation of varj'ing degree, manifesting itself in excessive 
activity, coquetry, talkativeness, turbulence, insomnia, mischievousness, stubbornness, 
deceit, religious mania, etc. 

AVhen the disturbance is more serious, one ob.serves various hysteric symptoms, 
neurasthenias, hypochondria related to the new sensations of menstruation, mental 
anorexia, obsessions, especially relating to insecurity, morals and chastity. In some 
patients there are certain malignant tendencies; cruelty to animals, compulsion to 
steal, to set tire to things and even to murder. Some want to see the world, be free, 
and live adventurous lives. 

Pubertal psychoses may take any- form, that i.s, any known p.sychosis may appear 
at this period, although its .symptoms and development may be modified by the in- 
fluences attending the patients sexual awakening. In types with delirium, this may 
be of erotic or religious type. Confusion may be confined to acute hallucination.s, 
experienced chiefly at night. The type of mental confusion usually considered most 
common in puberty is stuporou.s, with acute hallucinatory crises. 

The prognosis is favorable in the elemental forms, but becomes serious in general- 
ized psychoses as well as in catatonic or hebephrenic forms, because of the tendency 
to schizophrenia. Improved results depend on conscientious cooperation between 
gynecologist and psychiatrist. Shock treatments and otlier modern psychiatric 
methods have greatly improved the outlook in these ca.'-es. In patients with mild 
psychic disturbance.s, ultimate mental health is largely dependent on the wisdom 
and understanding with which they are guided in se.xual matters and other emotional 
expressions at this period., 


J. P. Gr.Er.XJiiLL. 



AnSTKACT.S 


439 


Rutherford, Robert N.; Physiological Intermenstnial Bleeding — Gross or Micro- 
scopic — as a Possible Diagnostic Aid in Abdominal Pain Studies, West. J. Surg. 
52: C)2, 1944. 

Intermittent nienstnial i)ain or Mittelsehnierz uas iirst described in 1847. In 
192S, it was iirst observed that micro.«copic uterine bleeding may occur periodically 
between the fifteenth and nineteenth day.s of the menstrual cycle. This has been 
found to occur in 75 per cent of Rhesu.s monkeys at the time of ovulation. Gross 
bleeding is also occasionally seen in tvomen. 

Periodic intermcnstrual pain associated with ovulation may be due to rupture of 
tho follicle, chemical irritation of the adjacent tissues by the follicular fluid or 
related to vascular or nerve re.sponse. The author carefully follows 20 normal 
patients without intermenstrual pain for a period of 1 year. The patients were 
instructed to inject 3 ounce of saline in the vagina each morning during their 
estimated ovulation period and collect the washings in a bottle. These daily wash- 
ings were examined microscopically for blood. When blood was found, a pelvic 
examination was done and an endometrial biop.sy taken. In 237 cycles, microscopic 
blood was found in G7.9 per cent. It appeared at an average 11.7 days before the 
onset of the next period. The blood was usually present .3 days. Of the 20 patients 
studied, 17 showed microscopic bleeding in one or more cycles. On pelvic examina- 
tion, 79 per cent had a sense of fullness and tenderness, and 18 per cent had definite 
abdominal tenderness associated with bleeding. Endometrial biopsies taken at the 
time of bleeding usually .fliowed earlj' secretory phase. There was no definite rela- 
tionship with libido. 

In an another series of patients with periodic pain similar findings were noted 
as in the above group. Many of tho patients in this group presented a problem in 
the differential diagnosis of appendicitis and ovulation pain. It is the author’s 
opinion that the simple technique of vaginal wasliings wit!) a search for microscopic 
bleeding will further aid in the differential diagnosis. It may also help in dating 
ovulation for sterility, or contraceptive study. 

WiLLiAsr Bickers. 

Loeser, Alfred A.: Effect of Emotional Shock on Hormone Release and 
Endometrial Development, Lancet 244: 518, 1943. 

The author reports four eases of .suppressed menstruation due to shock. In 
three instances the shock or psychic trauma was due to bomb explosions, and in 
llie other to the omission of the use of cont.raception. 

The specimens obtained by curettage were examined by Professor Emil Hovak. 
It is concluded in summary that “four women wlio had always menstruated 
reguhirl}’ missed a period after an emotional shock. Histological examination of 
the biopsj' specimens .showed an endometrium at the stage of development it would 
normallj’ have reached at the time of the shock, suggesting that the .shock caused 
an immediate arrest of development by interruption of the release of the proper 
hormones. ’ ’ 

Fred L. Adair. 

Morton, S., Gerson, R., and Biskind, Leonard H.: Nutritional Deficiency in the 
Etiology of Menorrhagia, Metrorrhagia, Cystic Mastitis, and Premenstrual 
Tension, Surg., Gynec. & Obst. 78: 49, 1944. 

Based on two earlier observations, namely, that estrogen is inactivated in the 
liver, and that this inactivation cannot be accomplished in vitamin B deficient 
animals, the authors have made observations on 104 patients with menorrhagia, 
metrorrhagia, cystic mastitis, premenstrual tension, and uterine myomata. Thirty- 
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nine oP llicse pafionls W(‘r(! oliserved j)i-iinarily i)t’(tiHi.-e (liey slio\V(!il c.linieiil signs ol' 
vitamin 13 dcfieicney. Ol tiiesc RT hud one or more oi' f lic iiijove-niontioned conditions, 
and vice versa, 52 patienis wliose main coini)lainl was Ihouglit fo bo due 1o excess 
estrogen, showed signs and synipionis related lo vitamin B avitaminosis. Many of 
these patients Iiad a low level metabolic rate. Administration of thyroid without 
vitamin B caused an e.\acerbation of the signs and syniptonrs B avitaminosis. Tlie 
particular factor of the B complex responsible for this phenomenon is not known. 

L. M. Hellman. 

Friedmann, Ernst: Prostigmin in the Treatment of the Delayed Period, Brit. At. 

J. 4330: 11, 1944. 

The biochemical reaction of the drug on the para.sympathetic control of 
menstruation is mentioned. The author gave 1 mg. of prostigmin intramuscularly on 
3 successive daj's, this treatment being discontinued after the first or second injec- 
tion if the menstrual flow was restored. With the exception of two cases that failed 
to respond, the longest interval between the last injection and the onset of menstrua- 
tion w'as 72 hours. The side effects of the drug are described. Favourable results 
were obtained in 94.5 per cent of the cases of delayed period not due to pregnancy. 
There is no tendency of the drug to interfere with the course of pregnancy. 

WirAAAM Berman. 


Miscellaneous 

Hartman, Carl G-.: Regeneration of the Monkey Uterus After Surgical Removal 
of the Endometrium and Accidental Endometriosis, West. .1. Surg. 52: 87, 1944. 

At the Carnegie Institute, the technique for the recovery of early ova in the 
monkey consisted of enucleation of the entire endometrium !is an intact sac. Fol- 
lowing laparotomj', tlie uterus was incised longitudinally down to tlie endometrium 
and the endometrium was then dis.sected out with scalpel and scissors. In some 
e.xperiments the exposed myometrium was then wiped clean witli a cotton sponge 
so that no vestige of the mucosa was visible to the naked eye. These operations 
were followed by studies of the regenerated endomelrium, and it was discovered 
that complete regeneration often occurs as soon as the sixteenth postoperative day. 
In some monkeys, castration was performed at the same time that the endometrium 
was removed, and under the stimulation of estrone pellet implants the regeneration 
in these animals was equally as rapid. Photomicrographs of regenerating endo- 
metrium were shown. Tlie occurrence of normal pregnancies on the regenerated 
endometrium gives ample evidence that the uterus is able to reconstruct an endo- 
metrium which is normal anatomically and functionally. 

The conclusion justifies that the regeneration of an almost completely eliminated 
endometrium pi-oceeds at a very rapid rate. 

In the process of removing the endometrium, it is inevitable that bits of tissue 
are dropped into the peritoneal cavity. Endometriosis and formation of chocolate 
cysts were common. However, this does not prove or disjn-or’e the Sampson theory 
for 2 reasons: (1) The necrotic, de.squamated tissue of menstruation is less likely 
to transplant than the normal endometrium which was .spilled in these e.xperiments. 
In the experiments of Alarkee, it was found quite di/ficult to transplant menstruating 
endometrium to the anterior chamber of the eye while the other tran.«plantod 
easily. (2) The uterotubal junction is of such a character as to make it difficult 
to force any liquid from the uterus to the tubes, e.speeially during menstruation. 

Wim.iAJi Bickers. 
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Reynolds, Philip A.: The Clinical Significance of the Rh Factor, West. J. Surg. 

52: 103, 1044. 

I'lrythrobliistosis (lie result of Rli antibodies in tlie blood of an Rli-negativc 
inotlior carrying an Rli-Posifivc fchis in her ulenis. The Bh-positivc fetus results 
from fertilization by an Rli-positive father. Ilowever, sucli a potentially dangerous 
mating as an Rli-positivc male and an Kh-negutive female does rrot mean that all 
babies mill have erythroblastosi.'!. Indeed, it is known that they do not. The 
following reasons are given: (1) The tiler of Rh antibodies in the mother, par- 
ticularl}’ in the initial pregnancy, may not rise sufUeiently high 1o' produce erythro- 
blastosis in the fetus. f2) The Rh-positivc father may be a heterozygotc for the 
Rh factor. (3) I’ransfer of the fetal led blood cells across the placental site may 
not occur unless tliere is jrauma from fetal movements, or the development of 
placental infarcts and in this case no isoimmunization will take place. However, 
the incidence of erythroblastosis from a mating of an Rh-positive male and an Rh- 
negative female is sufficiently high so that they should be warned of the ))otential 
danger. 

Evidence is presented to show that repealed abortions and stillbirtlis without 
other apparent causes are most common in this tyjn' of mating. In cases of re- 
peated abortions, the Rh factor for both man and wife shoidd always be determined. 

Severe anemias of pregnancy and the puerperium ni.ay result when an Rh-positivc 
mother carries an Rh-negative fetus. In this case the process is reversed. TIic fetus 
produces the Rh antibodies which upon entering the maternal circulation attack the 
motlmr’s red cells. 

Transfusion reactions .should be expected in women who have given birth to in- 
fants with erythroblastosis and those with a history of repeated abortions if they 
are transfused with Rh-positivo blood. Isoimmunization may also occur after one 
transfusion so tliat subsequent transfusions will I’csult in severe or fatal reactions. 
In transfusing an erythroblastotic infant, Rh-positive and Rh-negative blood should 
be alternated. 

William Bickers. 

Hartman, Carl G.: Recovery of Primate Eggs and Embryos, West. J. Surg. 52: 

41, 1944. 

Recoveiy of primate eggs and embryos for the study of mammalian development 
has occupied the attention of this author and his colleagues at the Carnegie In- 
stitute. A brief history of the Carnegie Institute is pic-sented along with the evolu- 
tion of knowledge relative to the development, of early ova. Progress was accelerated 
by the ability of the investigator to raise under laboratory conditions, a large colony 
of Rhesus monkeys. 

The author developed a technique by which ovulation in the animal could be 
diagnosed by rectal palpation. Following ovulation in tlic monkey, various tech- 
niques were employed for recovering the ova. Tliej' were obtained by aspiration of 
the Graafian follicle, by irrigation of the tubes following salpingectomy, by wa.sh- 
ing free ova from the uterus, by transabdominal insertion of a needle into the 
uterine cavity, and by irrigating the uterus with Locke’s solution collecting the irri- 
gating fluid and contents from the cervix. The most satisfactory early fertilized 
ova have been obtained by performing a hj'sterectomy soon after the establi.died 
time of implantation. The uterus is removed, opened under Locke’s solution. Care- 
ful histologic sections are made at the site of the chorionic vesicle. It has been 
shown that implantation in the monkey occurs at tlie beginning of the tenth day. 
llertig and Rock, employing similar techniques in the human being, estimated the im- 
plantation time the seventh or eighth day. Implantation in both occurs near the 
midline of the ventral or dorsal surface of the uterus. The human ovum eats its 
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way into tlic decidua until completely covered by epithelium while in the monkcv, 
the ovum remains on the surface. 

Ovulation time in relation to the menstrual cycle has been adequately studied in 
the monkey, chimpanzee and in woman. Ob.servation.s wore made on the basis of 
rectal palpation in the monkey and study of the embryo in relationship to isolated 
fertile coitus in the monkey, chimpanzee and woman. The normal .spread' of ovula- 
tion time in the monkey is 8 to 10 da 3 ’s with onU' a fev,’ exceptions occurring on the 
17, 18, ]f), 29 and 2.S7'd daj’S. Ovulation outside of the normal range was ex- 
plained on the basis of some organic di.sease of the ov.aiy, or some exfr.'incous in- 
fluence which is described in detail for each case of delaj'ed ovul.'ition. The explana- 
tion of flock, et ah, suggests that ovulation time in the human being closely panillels 
that in the monkey. Only 2 per cent of monkej's ovulate outside of the defined fertile 
period. The functional life .span of the corpus hitciim in the monko}’ is subject to 
some variation while in the chimpanzee the preovulatory' interval is more variable. 
In man, there is apparently a relatively constant postovulatory period usually' about 
IG days. Tlie full truth of the above statement as regards man is yet lacking. 

Wii.iAAJi BrcKKias. 


Newborn 

Bayona, E., and Gori, B. M.: Fetal Erythroblastosis, Obst. y ginec. batino- 

Americanas 1: .3o9-.8G4, 1048. 

The following forms of erythroblastosis arc recognized: Hydrops fetalis; icterus 
gravis of the newborn; congenital anemia; hemorrhagic diathesis; ;ind nonclassifiable 
forms without edema, anemia, icterus, or hemorrhagic diathesis, observed in the still- 
born. 

When a mother, who is Rh negative, carries a fetus who has inherited the Rh 
factor from the father, an isoimmunization of the mother is produced. Then the 
maternal agglutinin (anti Rh), on passing into the placental circulation, causes 
cellular destruction of the fetal blood and gives rise, according to its intensity, to the 
various clinical forms of ery'throblasto.sis. The Rh factor, like the A and B factor.? 
of blood groups, is considered as a dominant mendclian character transmitted by a 
pair of genes Eh rh; the incidence of the genotype Rh Rh is -37 per cent; of Eli rh 
47. G per cent and of rh rh 15.4 per cent. 

A few cases have been observed in which the Rh factor could not be demonstrated, 
and the authors suggest that in thc.se, the older theory' of heterospecificity' of the 
mother should be considered. This is fundamentally' similar to the theory of iso- 
immunization, and postulates that a mother of group O who carries a fetus of 
group A or B would produce agglutinins against A or B, capable of acting on 
the fetal blood. 

Burnham believes that a maternal deficiency' — even subclinical — of vitamin C may 
be a factor in the development of cry'throblastosis. 

Tn view of the probable cau.“e of erythroblastosi.«, the diagno.sis depends on studies 
before and after parturition. Before, the mother may present signs and symptoms 
which mav lead to suspicion of ery'throblasto.sis in tlie fetus. These include multi- 
parity, mother Eh negative and father Eh po.sitive; yellowish amniotic fluid, in- 
creased icterus index, erytliroblastosis in previous otT.'-pnng, toxemia, intrauterine 
death of the fetus, .systolic murmur of the intr.'iutcrine fetus, etc. Radiologically, a 
cephalic halo can be observed in instance.? of hydrops fctali.s, and in some instances, 
the fetus is in the position of Buddha, due to edema. .After birth, the various types 
of erythroblastosis must be differentiated from jdiysiologic ictcru.«, hemorrhagic 
di.soas*es of the newborn, congenital heart di.sease, congenital syphilis, absence of 
biliary ducts, familial acholuric icterus, Winckel's disease and hypoprotcincmia. 
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Blood studies are of prime importance in diagnosis, including Idood group, cross- 
match, chemical determinations, especially of protein and uric acid, vitamins. Eh 
factor, etc. At autopsy, it is important to investigate deposits of liemosiderin in 
the fetal organs. Microscopically, there is a marked increase in osseous density in 
all or part of the diaphysis, and zones of rarefaction. 

From the therapeutic standpoint, recognition of erythroldastosis is extremely im- 
portant, in avoiding possibility of dangerous reactions from transfusion in the 
mother. In any suspected case, vitamin C should be tidministered in largo doses. 
Interruption of the pregnancy or cesarean .section .sliould be done only vith 
specific maternal indications. In suspected oa.«cs, analgesia and anesthesia should 
not be used. 

Treatment of the newborn infant sh.ould be with repeated tr.''nsfusions (00 c.c.) 
never with maternal blood. Vitamin Iv .should bo given in doses of 2 to 4 mg. klor- 
tality and serious sequelae' are reduced by these means, but unfortunately some of 
the children who survive have secondary manifestations, such as juvenile cirrhosis, 
.spastic dysplegia and mental deficiency. 

J. P. GnEExiiir.i,. 

Torrey, John C., and Eeese, Martha K.: Initial Aerobic Flora of Newborn (Pre- 

Mature) Infants’ Nature, Source and Eelation to Ultraviolet Irradiation and 

Face Masks, Am. .1. Bis. Child. 67: SO, 10-14. 

This study was based on over 1;10 infants born in the obstetric division of 
New York Hospital, and were admitted, generally within one or two hours, to the 
unit for premature infants in the pediatric division. 

Cultures were made from the throats and nasopharynges on the first, sefcond, third 
and fourth days of life, and subsecpiently at irregular intervals until discharged, 
which u.sually occurred in three to four weeks. 

The authors concluded that the initial aerobic bacterial flora of the throat and 
nasopharynx of artificially fed newborn infants is largely acquired through direct 
contact with adults and not from the parturient canal. The principal vehicle of 
transfer is droplets of saliva. However, on one occasion, the gonococci were found 
in the infants’ throats and also in the maternal birth canal. Up to IG hours after 
birth, the nasopharynges and tlwouts of about 80 per cent of IG infants exhibited 
sterility ndth the cultural methods employed. 

Ultraviolet irradiation did not retard the acquisition from liemolytic stre 2 )tococci, 
but did delay infection with the hemolytic strains of filaplnjloc’occ.UH aureus. Between 
twenty-four and forty-eight hour.s after birth 50 per cent of 12 infants in wards 
exposed to ultraviolet irradiation still showed sterility, as contrasted with 12 per 
cent of 10 infants in wards not so exposed. The strains of streptococci and of 
Stapltylococcus aureus normally pre.«ent in the throats and nasal passages of adults 
passed to some extent through the types of face masks worn, even in the absence 
of coughing or sneezing. The acqui.sition of hemolytic strains of Staphylococcus 
aureus was highest in the late winter and .spring months and lowest in the early 
fall. 

J.\ME.S P. klARR. 

Pregnancy, Complications 

Bonilla, J. Lopez: Tuberculosis and Pregnancy, An. Catedra de clin. ginec. 2: 

307-314, 1943. 

During the course of medical history, medical oinnion has varied widely as to 
the influence of pregnancy on pulmonary tuberculosis. Attempts have been made to 
determine clinical forms of tuberculosis that react unfavorablj' to pregnancy, but 
no definite conclusions have emerged. Hence, it is impo.ssible to sy.stematize the 
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prognosis in tlic tuberculous pregnant, rvoinan according to the clinical type of tuber- 
culosis, and pregnancy does not impart anj' special character to the evolution of 
tuberculosis. A review of the most careful statistical studies, and the autlior’s own 
experience leads to the opinion that there is no appreciable difference in the results 
of treatment for tuberculosis, whether the patient is pregnant or not. Pregnancy 
per se, does not exert a deleterious effect on tuberculosis, but the ultimate outcome 
of the disease is determined by its type and extension, and the circumstances of the 
individual pregnancy. 

Within the first three months of pregnancr', tlicre is one clear and definite indica- 
tion for induced abortion. This is in tuberculo.sis which is recognized for tlie fir,«t 
time during pregnancy, with a progression that indicates it would be considered 
amenable to collapse therapy, but in wiiicli, because of local or general conditions, 
it is not possible to apply it. With this criterion, one eliminates as an indication 
for abortion benign types of tuberculosis wlio.«e possible exacerbation should yield 
to hygienic treatment and the serious type.s, in which collapse tlierapy cannot be 
used, and whose outlook is equally dark, with or without pregnancy. 

Following this policy, the author found that aboHion was nece.ssary in only one 
of LS cases in which tlie tuberculosis appeared with pregnancy and the patients were 
examined within the first three months. The patient in Ihe e.xceptional instance was 
a primipara, aged 25, with fibroca.seous tuberculosis of the upper third of both lung.«, 
in whom pneumothorax could not be carried out on either side. In the other.*-’, 
pneumothorax or phreniccctomy was performed, and the tuberculo.sis was controlled 
so that the patients were in excellent condition when they arrived at term. 

•T. P. GueexhiU/. 

Leon, J., and Lascaro, Gonzales, J. M.: Fibroma of the Ovary in a Pregnant 

Woman, Arch. din. obst. y ginoc. "Eli.seo Canton” 2: 287, 1043. 

The authors report the case of a multipara aged 28 years, from whom a solid 
tumor of the ovary was removed in the third month of pregnancy. This tumor 
was the size of an orange and its pedicle was twisted. On its periphery was the 
corpus luteum of pregnancy. The tumor proved to be a fibroma. Gestation con- 
tinued to term. The authors review the literature concerning solid tumors which have 
complicated pregnancy. j -p gi.ke.n-hhJ-. 


Erratum 

In the article by Commander Phineas Bern.stein, M.C., USNR, entitled ‘‘Itystero- 
salpingography, a Routine Aid in Gynecological Diagnosis” appearing in the August 
issue, page 189, the following corrections .should be made in the illustrations and 
script: 

Illustrations 

Fig. 3 Correct title now iippears under Fig. 4. 

Fig. 4 Correct title now apj)eur.s undei’ Fig. .5. 

Fig. 5 Correct title now appears under Fig. (i. 

Fig. (i Correct title now jippesirs under Fig. 8. 

Fig. S Correct title now appears under Fig. ti. 


Script 

Fig. 3 p. 192 .diould be omitted 
Fig. 4 p. 192 .should be Fig. 

Fig. 5 p. 194 .should be Fig. 4, 

Fig. 8 ]). 190 should be Fig. 0. 

Fig. 3 p. 197 should be Fig. 8. 

Fig. 0 J). 197 should be Fig. 5. 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAFCIT 14, 1944 
The following pnjiers were ])resenle(l: 

Late Eecnrrence in Carcinoma of Fundus Uteri. Ua\ i(l X. Haijows, :m.D. (I'or 
original article, see page 422.) 

A Consideration of Therapeutic Abortion. .Sainnel A. Cosgrove, (For 

original article, see page 299.) 


THE CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF FEBFUAIIY IS, 1944 
The following papers were presented: 

Androgenic Therapy in Malignancies of the Female Genitalia: Preliminary 
Report. Stuart Abel, IM.D. 

Carcinoma of the Cervix and Pregnancy: A Study of Eight Cases. Alfred .T. 
Kobak, Jr.D., .T. E. Fitzgerald, !M.D., Vincent C. Freda, itf.D. (by invitation), 
and Loui.s Rudolph, 

MEETING OF MAUCM 17, 1944 
The following paper was presented: 

Irregular Shedding of the Endometrium, a Specific Cause of Menorrhagia. John 
L. Melvelvey, !M.D. (by invit.ation). 

MEETING OF APFIL 21, 1944 

The following papers were presented: 

A Study of Maternal Morbidity. William G. Cummings, ]\C.D. 

Statistical Analysis on Cesarean Sections at the Chicago Lying-in Hospital. 
Eugene G. Free, (by invit;ition), and William J. Dieckmann, IM.D. 

MEETING OF MAY 19, 1944 

The following papers were presented : 

Internal Endometriosis. Harold 0. Jones, jSf.D. 

Pathology of Endometriosis. George H. Gardner, M.D. 

Diagnosis of Endometriosis. Eugene A. Edwards, M.D. 

Treatment of Endometriosis. Edward Allen, IM.D. 



Item 


American Board of Obstetrics and Gynecology, Inc. 

The annual meeting of the Board was liekl at Pittsburgh, Pennsylvania from 
June 7 to .Tune 13, 1944, at wliich time ninety-five candidates were certified. 

A number of changes in Board regulations and requirements were put into elleet 
designed to aid both civilian as well as candidates in the Service. Among these is 
the waiver, temporarily, of our A.M.A. requirement for men in the Army or Navy, 
especially for those who proceeded directly or almost so from hospital services into 
Army or Navy Service, upon a statement of intention to join promptly upon return 
to civilian practice. At this meeting the Board also lias accepted a period of nine 
months as an academic year in satisfying our requirement for certain years of train- 
ing. This is only for the duration and even men who are not eligible for ililitary 
Service but who are nevertheless in ho.spltals where the accelerated program is in 
effect have been allowed to submit to us this short-time period of training in lieu of 
our previous requirements. 

Beginning with the next written examination, which is scheduled to be held the 
first Saturday afternoon in Februarj', 1945, this Board will limit tlic written ex- 
amination to a maximum period of three hours and in submitting case records at 
this time, all candidates’ case abstracts, whose obstetric reports do not include 
measurements either by calipers and, as indicated, by acceptable x-ray pelvimetry, 
will be considered incomplete. Prospective applicants or candidates in Military 
Service are urged to obtain from the Office of the Secretary, a copy of the “Kccord 
of Professional Assignments for Prospective Applicants for Certification by Spe- 
cialty Boards” which will be supplied upon request. This record was compiled by 
the Advisory Board for Medical Specialties and is approved by ,thc Offices of the 
Surgeons-General, having been recommended to the Services in a circular letter, 
No. 76, from the War Department Army Service Forces, and referred to as the 
Medical Officer’s .Service Record. These will enable prospective applicants and 
candidates to keep an accurate record of work done while in Military Service and 
should be submitted with the candidate’s application, so that the Credentials Com- 
mittee may have this information available in reviewing the application. 

Applications and BULLETINS of detailed information regarding the Board re- 
quirements will be sent upon request to the Secretary’s Office, 1015 Highland Build- 
ing, Pittsburgh 6, Pennsylvania. Applications must be in the Office of the Secrearj’ 
by November 15, 1944, ninety days in advance of the examination date. The 
time and place of the .Spring 1945 (Part II) examination v.-ill be announced later. 

Paul Titus, M.D. 

1015 Highland Building, 

PITTSBUUGII 6, Pa. 
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Original Communications 


THE TREATMENT OF CARCINOMA OF THE CERVIX 
DURING PREGNANCY 

Howard W. Joxes, Jr., j\I.D., and Willia^^i Neill, Jr., jM.D., 

Baltijiore, j\Id. 

(From fhe Kelly Clinic) 

T he treatment of eareinoma of the cervix occurring during preg- 
nancy is complicated by the conflicting facts that radium irradiation 
is the most trust wortliy method of tlierapy for carcinoma of tlie cervix, 
but can damage the developing fetus, especially wlien used in the early 
months of gestation. Because of this danger to the child, many observers 
have concluded that irradiation in any form or dosage is contraindicated, 
so long as the pregnanej* is alloAved to continue. Leopold Goldstein 
and Douglas Murphy^ in a series of papers in 1928 and 1929 brought to- 
gether the existing literature, which clearly demonstrated that therapeu- 
tic pelvic irradiation during pregnancy is extremely likely to injure the 
growing fetus and that such injury may result in the birth of a seriously 
defective child; in 75 instances of irradiation during pregnancy, there 
was an uncorreeted figure of 50.7 per cent defective children. However, 
a closer analysis of the data reveals extenuating circumstances in many 
cases; for example, in some instances substantial high voltage roentgen 
dosage was delivered to a pregnant uterus in the mistaken belief that it 
was a myoma. This fact, along with our own and the varying experi- 
ences of others with ceiwieal cancer, has led us to believe that the con- 
clusion of Goldstein and klurphy, Avhile indicating the danger of irradia- 
tion during pregnancy, does not necessarily outweigh its advantage in 
treating carcinoma of the cervix. 

Contributors -to the literature have resolved themselves into two 
principle groups — those Avho do not permit irradialion of cerwx cancer 
if pregnancy is allowed to continue, and those who feel that properlj’ 
applied radium irradiation is justifiable and safe. Either point of view 


Note: The Editors accept no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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is often supported by a single ease report issued almost before the 
patient leaves the hospital so that an estimation of the five-year salvage, 
or the ultimate outcome for the baby is impossible. There are well over 
200 references to this subject in the Quarierly Cumulaiive Index 
Medicus, but scarcely more than a dozen reports that fulfill the essential 
requirement of an elapsed time of five years so necessarj’’ in a discus- 
sion of carcinoma. Thus, many reports are invalid in a discussion of the 
results of treatment in carcinoma of the cervix, and are also worthless 
from the standpoint of prognosis for the infant, as it is well known that 
one of the most serious deformities caused by irradiation, microcephaly, 
is often not recognizable at birth. A period of about three years must 
elapse before one can be sure that this distre.ssing condition does not 
exist. 

Our own expei'ience with carcinoma of tJie cervix during pregnancy, 
and a study of the reported case.s, in so far as they are helpful, has led 
us to believe that the treatment of such patients must be individualized • 
one general I’ule of therapy, which either allows radiation and continua- 
tion of pregnancy, or dictates interraption of the pregnancy as a neces- 
sar}’’ part of the treatment is not applicable. If there is a probability of 
obtaining a normal child in treated ca.ses, and if the circumstances of 
the case so justify it, the attending physician must indicate this possi- 
bility to the patient. In a multipara with adequate family, it Avould 
be unwise to a.ssume even a slight hazard of fetal injury, provided 
interruption of the pregnancy will not endanger the prognosis for the 
mother. Many patients pregnant for the first time would desire to 
entertain a reasonable risk of an abnormal baby, if their own chance 
of cure was not compromised. 

Our problem therefore, is to estimate the risk of an abnormal fetus 
followng irradiation for carcinoma of the cervix during pregnane}", and 
to examine the prognosis for the mother with and without interruption. 

The Risk of Fetal Abnormality Following Radium Irradiation for 

Carcinoma of the Cervix 

In order to estimate the risk of fetal damage with radium in the 
treatment of cervix cancer during pregnancy, we have collected all 
cases of this condition and added our own experience. This material is 
.summarized in Tables I and II. Some of the cases herein reported 
were previously described by NeilP but are included with additional 
follow-up notes. 

There are 48 ease.s, exclusive of our own, in which irradiation wa.s 
used sometime following conception and prior to delivery. 

One may arbitrarily set three years as the time which must elapse in 
order to be .sure about the occurrence of microcephaly. There are re- 
ported only seven nonnal children which fulfill these requirements. 

There are 28 indeterminate case.s, that i.s, case.s leported prior to three 
years after delivery. Practically all of the.se children are quoted as 

noiTnal. 
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There are five examples of abnormal offspring. Two of these five 
treated many years ago, received x-ray therapy and therefore .should 
be excluded. Two are macerated fetuses. One of these two was ir- 
radiated at 4 months and the other at 3; both went almost to term. 
There. remains but a single reported ease prior to our own of a living 
child with microcephaly following radium treatment for careinoma of 
the cervix. This patient was treated at 6 months, and both patient and 
child were living 11 years at the time of the report. 

There are also eight reported eases of neonatal deaths due to incidental 
causes such as measles, pyloric obstruction and pneumonia. 

Our ovii material (Table II and Case Reports) includes 8 instances of 
prenatal irradiation. There are five children living and normal from 
three to fifteen years of age. There are two iirstances of microcephaly, 
but one of these contracted tuberculosis and died at the age of four 
years. There is one child who seemed normal in every way, but who 
died of measles at the age of 18 months. 

Combining our own material and the literature, there are twelve 
children irradiated prenatally who are living and normal more than 
three years of age. There are 28 children living and apparently normal 
but reported before three years. There are nine children who died 
of some unrelated disease before three years. There are three cases of 
microcephaly. 

It is difficult, due to limitation of numbers, to express the risk of 
microcephaly percentage-wise. If only determinate cases are considered, 
there are three seriously abnormal children in a total of 15 live births, 
or 20 per cent. If the entire group is considered, the figure would be 
three in fifty-two, or 6 per cent. 

Five months is sometimes cited as the earliest time at which irradia- 
tion should be applied. At that time the fetus is higher in the abdomen, 
thus affording greater distance from the source of irradiation. There 
is also said to be less likelihood of abortion, if ovarian function be 
destroyed at that time. There is little real evidence to support such 
view although it may well be coiTect. Of the 48 reported cases, 8 were 
treated prior to five months. Two of these Avent to term and delivered 
macerated fetuses. One is living and Avell at eight years. Five are 
said to be living and Avell, but under three years of age. There are 40 
reported cases treated later than 5 months. These yielded 6 children 
living and normal more than 3 years after delivery, 23 living and 
normal but reported prior to 3 years of age, 8 children dead of un- 
determined causes and 3 abnormal children. Two of these last three 
were treated with high voltage roentgen therapy and can be eliminated 
for our purposes; the third one treated at 6 months is a living micro- 
cephalic 11 years of age at time of report. 

Three of our cases were treated prior to 5 months. Two of these Avere 
microeephalic, one of AA'hieh is still liAung at SVq j^ears of age. Five Avere 
treated after 5 months, and none of these developed microcephaly. 
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Our own material more than the literature tends to support the 
opinion that irradiation is much safer for the fetus, if used after 5 
months. We are, tlierefore, greatly influenced by the duration of gesta- 
tion in recoimnending treatment. 

At times abortion occurs from 1 to 60 da 3 ^s following the application 
of radium to the cervix, and there are about 15 such cases reported: 
about half of these were treated before the pregnancy had progressed 
five months. It is likely that many more such eases have never been 
reported. Manipulation of the cervix incident to the treatment could 
be more responsible for abortion than injury to the child, or de.struction 
of ovarian function. 

Dosage of radium is important, but none of the cases with abnormal 
fetuses received excessive treatment considering the gi’owth. Further- 
more, normal children were born to mothers who received as much or 
higher dosage. It was impossible in our own cases to correlate in any 
way dosage estimated to be delivered in the region of the child’s head 
with the occurrence of microcephaly. 

Risk to the Mother 

An estimation of the possible risk which the mother may suffer from 
the interruption or continuation of the pregnancy is essential in plan- 
ning treatment. This figure can best be determined by a study of 
comparable series treated on one hand by irradiation and continuation 
of pregnancy, and on the other by irradiation with interruption of preg- 
nancy. In discussing the risk 'to the child, it was pointed out that case 
reports Avere issued too soon to be of real value in determining the 
health of the child; this is likeivise true in determining the ultimate out- 
come for the mother. 

In the treated uninterrupted cases (Table I), there are only three 
mothers living and Avell more than five years. There are 18 mothers 
dead, most of these ivithin the first 18 months folloAving treatment. In 
24 instances reports of living mothers Avere issued prior to five years 
folloAving treatment. 

Our OAvn results (Table II) .sIioav seven mothers treated during eight 
pregnancies. Taa'O are dead, one is living at three years, and four 
mothers treated during hve pregnancies are liAung and Avell five years 
or more after treatment. 

Unsatisfactory as are these figure.s, the number of published eases 
treated AAUth radium plus abortion either spontaneous or induced, is 
even more meager. Phillipp^' has reported a case liAung sCA'cn j'cars. 
She Avas treated at four months and had a spontaneous abortion at 614 
months. Danfortlr^® reports a case Avell for seven years in Avhom a 
very early pregnancy Avas curetted from the uterus just pUor to in- 
serting the radium. On the other hand, there are at least tA\m reporlcd 
cases (Moi-is,®® Danfortlr"®) of instrumental abortion folloAved by death 
from infection. IMost of the case reports are issued far too soon for an 
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J. H. .38 4 months I 10/12/39 1,072 me. h. Jan., 1940 Living 3/12/43 Living and norma. 

34894 10/10/39 1,064 me. h. Cesarean section 3/12/43 

10/23/39 iT) 506 me. h. 

11/13/39 ^ 618 me. h. 

‘Previously reported by Neill.- Am. J. Obst. & Gynec. 30: ‘11-i, 1935. 
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estimation of the cure rate. There are also probably many cases with 
spontaneous abortion following treatment which have not found their 
waj'- into the literature. 

These considerations make it impossible to estimate statistically the 
relative merits and dangers of abortion in the treatment of cervix cancer. 
It is certain however, that continuation of the pregnancy by no means 
precludes a cure as indicated bj'' the literature and our own experience. 
The influence of pregnancy on tumors in general is problematical. The 
alteration in circulation contingent upon the interruption of pregnancy 
may exert an unfavorable influence in curing the cervical growth; this 
possibility is suggested by the very poor prognosis in cases treated at 
term by necessity with cesarean section, before the treatment of the 
cervix cancer. It is only fair to say however, that in this latter group 
the cases are generally more advanced than those seen earlier in preg- 
nancy. 

In this discussion very little has been said about the extent of di.sea.se 
in relation to cure. Obviously, this consideration is as important here 
as in uncomplicated cervix carcinoma. The number of reported cases 
is too few to make such a correlation of significance. It is to be noted 
that the majority of prenatal cases is not more advanced than League of 
Nations Stage II. The neglected extensive cases are not encountered until 
term when delivery of the child is imperative. In estimating the proper 
therapeutic procedure in a particular case, due weight must be given 
to the clinical stage of the di.sease. One would hesitate to accept for 
treatment with a view to carrying to term a pa.tient with disease more 
extensive than Stage II. Because of the pregnanej’- with its attendant 
examination most cases will be discovered relatively early. 

Technique of Treatment 

If it is decided to treat during pregnancy with a view to obtaining a 
normal living child at term, certain points in technique may be stressed. 
It is important that no high voltage roentgen-ray therapy be employed 
because of the obvious dangei-s of substantial depth dosage in the region 
of the developing child. Furthermore, it has been our practice to omit 
the use of tubes within the cervical canal. This is done for the twofold 
purpose of securing all po,ssible distance from the baby and also to 
guard against the onset of labor by dilating the cervix. The entire 
treatment is cariled out by tubes held in a cloth plaque again.st the 
cervix. The details of treatment in uncomplicated cervix cancer have 
been previously described.^® As an additional precaution against .stimu- 
lating uterine contractions by prolonged packing against the cem'x, 
we have preferred to use a large amount of radium for a corre.spondingly 
short period of time. This means the use of 2.5 to 3 grams of radium. 
While it is by no means' necessary to have available .such a quantity 
of radium for the succes.sful treatment of these case.s, the fact that wc 
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have in no ease stimulated uterine contractions leads us to believe that 
this is not an ununportant point. 

The dosage is subject to more variation than in uncomplicated cervix 
carcinoma. This variation is allowable in an effort to spare the fetus 
all possible treatment and must be determined by clinical experience. 
In the eases herein reported, the dose varied fruin 1,614 me. hr. to 3,922 
millieurie hours. 

Following delivery it is often desiralile to administer additional 
radium and x-ray. 

Operative Treatment 

Irradiation is by far the. most common method of treatment for 
uncomplicated carcinoma of the cervix. In spite of this, many cases 
complicated by pregnancy have been treated b.y panhystereetomy. This 
is probablj’’ because panhystereetomy seems expedient if abdominal sec- 
tion for delivery of the child is necessaiy. Nevertheless, one should be 
hesitant in accepting this as a suitable method of therap.y in vicAv of the 
unsatisfactory results from panhystereetomy in uncomplicated cervix 
carcinoma even in carefully selected material.^^ 

The reported cases based on this method are too few to express the 
cure rate statistically, but Newell and Scrivner,'*- Stacey and Thomp- 
son,^® Stoeld,^^ Miller,^® Chalfont,^® Biro'*" and many others have re- 
ported such cases both at term and before with an alarminglj^ high 
operative mortality. Furthermore, most of these reports have appeared 
before an elapsed time of five years so that an estimation of carcinoma of 
cervix curability is not possible. In our opinion, any necessary ab- 
dominal operation either before or following irradiation of cervix car- 
cinoma should be confined to evacuation of tlie uterus. 

Pregnancy at Term 

If the baby is viable when the carcinoma is discovered, the problem 
of injury to the fetus by irradiation need not be considered. Under 
these circumstances, the child can and often must be delivered by 
cesarean section. The prognosis under these circumstances has been 
very poor. There are approximately 40 repoi’ted eases to which we 
have added four treated by various methods including irradiation, pan- 
hysterectomy or both; as far as we are aware, the two cases reported 
by Biro^^ are the only ones which have survived more than five years. 
The poor prognosis was in many instances due to the advanced stage 
of the growth. However, the profound circulatory changes following 
parturition may be an unfavorable infiuence in arresting the disease. 

The impression received from revie-^ving the cases of this group, em- 
phasized by the experience of our own four cases, is of a lost opportunity 
on the part of the attending physician to diagnose and treat an early 
carcinoma. Almost without exception, the possibility of making an 
early diagnosis was dissipated by failure to use such simple diagnostic 
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procedures as speculum examination and biopsy even after the appear- 
ance of such an alarming sign as slight vaginal bleeding during preg- 
nancy. Prenatal care through its routine periodic examinations 
offers an unequaled opportunity to diagnose carcinoma of the cervix 
at an early stage. 


Summary and Conclusions 

In formulating a plan for a clinical situation as rare as the associa- 
tion of pregnancy and carcinoma o^ cervix, one must draw upon the 
collective experience of the literature as well as upon one’s own cases. 
It is therefore to be regretted that in so man}’- instances, case reports 
have been issued too soon to be of value in estimating tlie ultimate out- 
come either for mother or bab}’-. Many more detailed reports of this 
condition are needed, hut these should not be published before the 
patient has died, or five years after treatment has elapsed. 

We have come to believe that a general rule for the handling of these 
eases must take into account the obstetric and social background as ex- 
pressed in the desire of the prospective parents for the child, as well 
as the extent of the disease. If there are other children, or if the parents 
do not care to assume the ever present risk of an abnormal child, we 
see no reason to advise any course except interruption of the pregnancy 
and adequate irradiation therapy. 

The risk of an abnomal fetus cannot be statistically stated at the 
present time with certainty, but it seems probable that its upper limit 
is 20 per cent. If the parents and physician for any reason wish to 
assume this rislq it is justifiable, in our opinion, to proceed with irradia- 
tion during pregnancy with a view to obtaining a living child at term. 
If the pregnancy is at the fifth month or beyond, the risk of an abnormal 
child is substantially less. As indicated above, the risk to the mother 
is probably not increased by this procedure as compared with interrup- 
tion of the pregnancy. The mother’s prognosis is intimately related 
to the clinical extent of the disease. The general experience has been 
that most cases are discovered early (League of Nations I or II), and 
the prognosis has been parallel but .somewhat lower than for corre.spond- 
ing but uncomplicated groups. 

The prognosis of carcinoma diagno.sed at term and treated by cesarean 
section plus panhysterectoiny or irradiation, is grave. This is in a 
large measure due to failure of the attending physician to suspect the 
diagnosis and apply such simple clinical methods as speculum examina- 
tion and biopsy, even in the pre.sence of vaginal bleeding during preg- 


nancy. 


Case Reports 


1 . — 0. H., 17355, aged 28, four living children, youngest 3 
years " Had irregular vaginal spotting for 3 months. Did not remem- 
ber missing any periods, but on examination December 18 , 1926 , she wa.s 
estimated to be 6 months pregnant. At another ho.spital, it was thougiit 
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that she had a small cervical fibroid whicli was removed 12/1/26. 
Pathologic examination however, showed sqnamons-eell epitlielioma. At 
the examination Deeemlier 18, the entire cervix was involved and there 
was some extension of the growtli' on the vaginal wall. No jiarametrial 
extension bj’ rectal examination. 

Treatment: 12/18/26 — 2,644 me. against the cervix by 7-tube plaque 
for 40 minutes. Patient went into labor spontaneously 1/16/27 and 
was delivered by cesarean section. Patient got along veiy well until 
1930, when there was a recurrence. In spite of flirt lier treatment with 
radium and x-raj% the patient died September 12, 1930, from the disease. 
Female child was examined ]\Iareh 31, 1942, and found to be normal in 
every way. She was above average in her school work. 

Case 2.— C. B., 22599, aged 32, 3 living children. L. i\L P. 12/16/29. 
Three months prior to j\Iay, 1930, there was irregular bleeding and dis- 
charge. On examination 5/13/30, it was estimated tliat slie was 5 to 6 
months pregnant. On the anterior lip of the cervix, principally on the 
left side, there was a hard growth. It extended somewhat on to the 
vaginal wall. Rectal examination showed that tliere was some induration 
in tlie right broad ligament. Biopsj' revealed squamous-cell carcinoma. 

Treatment: 5/13/30 — 3,109 me. by 7-tube plaque against the cervix 
for one hour. Pregnancy progressed normally and the cervix healed. 
On September 12, 1930, she was delivered by cesarean section. At opera- 
tion, the broad ligaments were carefully palpated, and no mass could be 
felt. Following delivery, there was a recurrence of the normal men- 
strual flow which was abolished bj' x-raj’- in June, 1931. Patient has 
been examined at intervals since then, the last time being June 12. 1942, 
at which time she was well. The female child was also examined June 
12, 1942, and found to be normal in every respect. She was doing well 
in her school work. 

Case 3. — ^A. W., 24792, aged 29. Pour normal pregnancies during 
the last six years. All children living. Patient has never menstruated 
between pregnancies. In January, 1931, had some spotty vaginal bleed- 
ing. There was a little staining each day. In September, 1931, she bled 
rather profusely for 5 days. First seen November 23, 1931. Abdominal 
examination showed pregnancy which was estimated to be betiveen six 
and seven months. Vaginal examination revealed a friable mass con- 
fined to the posterior lip of the cervix with no extension on to the vaginal . 
wall. Rectal examination demonsti'ated no parametrial involvement. 
Biopsy showed squamous-cell carcinoma. 

Treatment: On November 28, 1931, the patient received a 7-tube 
plaque containing 952 me. against the cervix lor one hour. She 'was 
given also four permanent gold radon implants for a total of 20.6 me. 
On January 9, 1932, patient received a 5-tube plaque containing 1,606 
me. for 30 minutes. The regression was veiy satisfactory. On February 
11, 1932, a classical cesarean section was performed. At the time of 
operation no mass could be palpated in the broad ligament region. Since 
operation, the patient has had no further treatment and is well as of 
November 1, 1941. The female child was also examined on that date 
and was normal and getting along in school better than the average for 
her age. 

Case 4. — S. B., 30042, aged 30. Nine pregnancies and five living 
children. L. M. P. stated to be October 1, 1935; however, at the time of 
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examination, February 23, 1936, it was estimated that she was 7 months 
pregnant. On February 9, she first noted a slight bloody discharge and 
on February 12, had rather severe bleeding. On the anterior lip of the 
cervix there was a granular ulcer. There was- little or no extension on 
to the vaginal vault. The posterior lip of the cervix seemed normal. 
Eectal examination revealed no apparent extension into the broad liga- 
ments. Biops.y showed squamous-cell carcinoma. 

Treatment : 1,960 me. divided into 1 tube in the cervical canal and a 
5-tube plaque against the cei’vix for 1% hours. Following this, the 
lesion healed and on April 30, 1936, the cervix appeared grossly normal. 
On June 5, 1936, a female child was delivered by classical cesarean sec- 
tion. March 12, 1943, mother alive and well, and child living and 
normal, walked at 11 months. 

Case 5. — H. S., 31471, aged 35, five previous jiregnancies ; 5 living 
children. L. M. P. October 8, 1936. First noticed vaginal spotting in the 
latter part of March. 1937. Never had any irregular bleeding prior to 
this time. Lost 8 pounds in weight. Examination showed a pregnancy 
estimated to be 5 months. On the left side of the cervix, there was an 
ulcer about 2 cm. in diameter. No extension on to the vaginal wall. 
No involvement of the parametria. Biopsy showed squamous-cell car- 
cinoma of the cervix. 

Treatment ; On April 16, 1937, received 2,150 me. against the cervix 
with a 5'tube plaque for % of an hour. Following the treatment, there 
was rapid healing of the lesion. Cesarean section on June 24, 1937. 
Following delivery, it was noted that there was some induration of the 
right side of the cervix. The patient was given an appointment to re- 
port back for further treatment but was very slow in doing so and in 
Februarj’-, 1938, when .she reported for examination, she was found to 
be again four months pregnant. Biopsy again showed squamous-cell 
carcinoma which involved the entire cervix but had not involved the 
vaginal walls or the parametria. On February 10, 1938, she received 
2,746 me. against the cervix for 1 hour and 10 minutes. For a second ' 
time,- there was a rapid healing of the lesion and at term a second 
cesarean section was done. She has been followed at intervals since 
that time, and there has been no recurrence of the growth. The first 
child died at the age of 18 month.s. It was in good health until it con- 
tracted measles and died. The second child was mentally defective. 
She entered the Polk (Pa.) State School May 19, 1942. She was classed 
as an imbecile with an I.Q. of 43. Soon after admi.ssion, she showed 
evidence of active tuberculosis and died August 4, 1942. 

Case 6. — J. H., 34894, aged 38. Four previous pregnancies, the last 
one 10 years ago. All children living and well. Fii’st seen October 12, 
1939. Patient complained of intermen strual bleeding of one year’s dura- 
tion. She was estimated to have a pregnancy of four montlrs. The right 
side of the cervix was involved in a growth, biopsy of which showed 
squamous-cell cai’cinoma. The left side of the cervix was normal, and 
there was no spread on to the vaginal mucosa or into the parametria. 

Treatment; 10/12/39, 1,072 me, for one hour. 10/16/39, 1,847 me. 
against the' cervix for 35 minutes. 10/23/39, 1,012 me. against the 
cervix for 30 minutes. 11/13/39, 1,236 me. against the cervix for 30 
miniites There was improvement in tlie lesion and the patient had a 
cesarean section in January, 1940. On March 12, 1943, the mother was 
alive and well, and the child was normal. 
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Case 7. — M. L., 33975, aged 33. Patient has 8 living children. L. 
M. P. October, 1938. First seen February 25, 1939. Examination 
February 25, 1939, showed a pregnancy Avhicli Avas estimated to be four 
months. There was a granular groAvth involving tlie posterior lip of 
the cervix and cervical canal. The anterior lip was also thought to be 
involved as it was stony hard although the overlying mucous membrane 
appeared nonnal. Eeetal examination .sliowed no involvement of the 
parametrium. 

Treatment : February 25, 1939, 2,628 me. divided into tube in cervical 
canal and a 5-tube plaque against the cervix for 40 minutes. 3/4/39, 
2,003 me. similar set up for 30 minutes. 4/2/39, 2,338 me. with a plaque 
against the cervix for 30 minutes. Cesarean section June 3, 1939. 
Careful palpation of the parametrium at the lime of operation revealed 
no induration. The baby appeared grossly normal. There Avas a recur- 
rence of tlie groAvth in November, 1939, and she received a course of 
x-ray therapy of 8,000 r. through six portals around the pelvis (250 k.v. 
30 Ma. 1 mm. copper plus 1 mm. aluminum — 15 by 10 portals; 50 cm. 
S. T. D.; r. measured AA'ith scattering). She also receh^ed 1,380 me. for 
30 minutes against the cervix. HoAA^eA’er, she did not do aa’cII and died 
in July, 1941, from the disease. The baby Avas examined several times 
and AAms found to be mentally deficient. By March. 1943, she Avas not 
able to talk. 

Case 8. — T. K,, 23125, aged 35. August 24, 1930, had normal spon- 
taneous delivery. This Avas the tenth child. Tliere had been some bleed- 
ing during the latter part of the pregnancy. Examination September 
23, 1930, revealed the entire A^ault of the vagina to be filled Avith a large 
groAvth. There AA’as extension into both broad ligament regions but 
no firm fixation. Biopsy shoAved squamous-cell carcinoma. 

Treatment : October 4, 1930, 3,660 me. 2 tubes in cervical canal and 
a 5-tube plaque against ceiwix for 50 minutes. There Avas some improA^e- 
ment, but patient died of the disease in July, 1934, in spite of subse- 
quent treatment Avith x-ray and radium. 

Case 9.— M. H., 24229, aged 38. Multipara 3-0-1-2. L. M. P. Septem- 
ber 15, 1930. Pregnancy Avas normal until February 22, 1931, AAdien she 
began to bleed in small amounts. Examination June 5, 1931, shoAA’^ed 
pregnancy of 8^/^ months’ duration. Tliere Avas a nodular cervix Avith 
a groAvth confined entirely to tlie portio vaginalis. Biopsy revealed 
squamous-cell carcinoma. The broad ligaments seemed to be free. As 
the child Avas Auable, immediate cesarean section Avas advised and carried 
out on June 6, 1931. Patient did not receive radium treatment until 
July 12, 1931. At that time there had been some increase in the size 
of the groAvth Avhich Avas still limited to the cerAUX. The forniees Avere 
clear. There did seem to be some thickening of the right broad ligament 
region, although at the time of the cesarean section, careful palpation 
did not reA’^eal any involvement of the broad ligament regions. 

Treatment : July 12, 1931, 1,498 me. for 2 hours Avith a seA^en-tube 
plaque against the cervix. 

X-ray 7/16/31, 1,000 r. 7 by 7 suprapubic portal. 

7/23/31, 1,000 r. 7 by 7 right.Uateral and left lateral pubic 
and 1,000 r. on perineal portal. 

7/30/31, 10. by 10 portal 1,000 r. right lateral sacral and 
1,000 r. left lateral saeraF Factors as in Case 7. 
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There was improvement but on September 30, 1931, there Avas 'still an 
ulceration cm. in diameter Ailiich on biopsy shoived aetiA'e growth. 
Tavo gold points each containing 6.8 me. of radon Avere inserted into this 
area. On NoA’^ember 1, 1931, patient received 1,060 me. in the cerAocal 
canal for 57 minutes. Patient did not improve and she died of the 
disease on April 23; 1932. 

Case 10. — E. P., 24280, aged 39. Patient has had 6 childi’en and tv^o 
miscarriages. All children liAung. At term the patient had a cesarean 
section on December 10, 1929, at another ho.spital. Apparently, it Ai^as a 
ela.ssical cesarean section and a supra A’’a gin al hysterectomy. It AAms not 
until July 25, 1931, that she came under our ob.serAmtion. There had 
been no bleeding from the time of the cesarean section until May, AA'hen 
it recurred and has continued to the time of examination. A large mass 
protruded from the cerAnx and extended on to the Arnginal Avail. Both 
parametria Avere inAmlAmd to the pelvic AAmll, and there AA^as fixation to the 
rectum. It Avas a Amrj’^ extensiA'c case. 

Treatment : July 25 and 26, reeeiAmd 1,000 r. of x-ray through 10 by 
10 portals, 9 fields around the pehns. Factors as in Case 7. August 3, 
1931, reeeiA'ed 2,673 me. in and on the ceiwix for 67 minutes. On August 
17, 1931, she died rather suddenljL 

Case 11. — M. K., 34297, aged 31. First seen May 11, 1939. Eight 
months preAuousIj’' patient had had a cesarean section because of an 
undilatable cervix. After seAmral hours in labor, there aa^s no progress 
and section aa^s decided upon, PolloAAung this, there continued to be 
some vaginal discharge until the diagnosis of carcinoma of cervix was 
made. At this time, the groAAdh AA*as rather massiA'e and had spread into 
both parametrial regions. Treatment aa^s begun by x-ray and .she re- 
ceived 8,000 r. through four portals from Jtay 9, 1939, to i\Iay 18, 1939. 
Factors as in Case 7. On June 1, 1939, 1,212 me. in and on the oerA'ix 
for 1 hour. June 22, 1939. 2,361 me. on the cervix for 35 minutes. Fol- 
loAAung this, she reeeiAmd many other radium and x-ray treatments, but 
the groAvth could not be cured, and she died August 15, 1941. 
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T he work of Levine and his associates'"^ has established the role of 
the Rh-factor in the pathogenesis of ei* 3 dhroblastosis fetalis. In 
view of the faet that there still remain problems which have not yet 
been clarified, the publication of further observations appears justifiable. 
In agreement with Kariher ,and Spindler,^ Smith® and others, it would 
appear desirable to abandon the previous terminology such as erythro- 
blastosis fetalis, icterus gravis, congenital anemia and hydrops fetalis 
which designate some of the clinical manifestations associated with the 
disease. Since hemoljdic anemia is the most important feature the terms, 
“anemia hemolytica neonatorum, or hemolytic anemia of the newborn,” 
seem appropriate for all forms of the disease. For the sake of brevity it 
will be represented by the abbreviation, HAN, in this paper. 

During the past year, six cases have been investigated from clinical 
and serological points of view. Because they introduce a number of 
interesting questions for consideration, they will be described in some 
detail. 

Case Reports 

Case 1. — (Ba.) This mother had five pregnancies. The first child was 
born in 1937, and is well. The second, born in 1939, had jaundice for 
the first ten days of life. A red cell count was 4.3 million and hemo- 
globin, 87 per cent on the tliird day. These were 5.6 million and 95 
per cent respectively, two days later. The liver was slightly enlarged. 
This child is now well. The third pregnancy, in 1941, resulted in the de- 
livery of a living full-term male infant who died after three hours. Au- 
topsy revealed a ruptured spleen. No jaundice was observed during life 
or at autopsy. The liver was enlarged. Microscopic sections of the 
spleen showed hematopoiesis suggestive of HAN. The fourth preg- 
nanej’’, in 1942, and the fifth, in 1943, both terminated with spontaneous 
expulsion of a macerated fetus of about five months’ gestation. No 
microscopic study of organs was possible. Blood groupingf of the 
living members of the family after the last miscarriage was as follows: 



Group 

Ph 

Father 

A 

4 - 

Mother 

B 

- 

Son 

A 

+ 

Daughter 

AB 

+ 


• Aided bv a irrant from the Hutchison Fund through the courte.sy of Dr. K. R- 
Struthers Professor of Pediatrics, McGiii University. 

tThc technical procedure employed for the determination of constitution 
♦U ♦ bv the Blood TransfuBlon Association of New ^ ork, In tne p«ai 

pmk^^InTSlons concern^ the use of human anti-Rh serum.” 
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The serum of the mother tested against several samples of Rh-positive 
and Rh-negative red cells demonstrated the presence of anti-Rh 
agglutinins. Tests for a agglutinins revealed a titer of 1:1,024. Two 
montlis later, the findings were the same. After four months onlj’^ traces 
of anti-Rh agglutinins could be found and the titer of a agglutinins fell 
to 1 :128. 


Case 2. — (Fr.) This mother had one normal living child. Two and a 
half years later, in 1943, a second infant, a hoy, was born at term. He 
showed jaundice half an hour after birth. Pour hours later jaundice 
Avas intense and the spleen and liver Avere enlarged. Two transfusions 
Avith blood from the father Avere given in the course of 24 hours. The 
infant died AAdien 48 hours old. Necropsy shoAved characteristic extra- 
medullary hematopoiesis as Avell as selective jaundice of basal ganglia 
of the brain (keiTiicterus). On the first day of life a red cell count Avas 
1,980,000 and hemoglobin, 43 per cent, and on the second day these 
Avere 2,050,000 and 43 per cent, respeeth^ely. 

Blood grouping of the family Avas : 


Father 

Mother 

First child (male) 
Second child (male) 


Group Sh 

O + 

A 

A + 

O + 


The sermn of the mother contained anti-Rh agglutinins to a titer of 1 :8. 
The titer against B cells Avas 1 :32. 

Case 3. — (Ju.) The mother had fiA^e healthy children. The neonatal 
histories of the firet tAvo make no mention of jaundice. The tliird de- 
veloped jaundice on the third day of life. It lasted four days. The 
fourth child had intense icterus Avhich appeared on the third day. The 
blood shoAA^ed normoblasts. The red cell count dropped to 2,700,000 
after tAVo Aveeks. No transfusion AA^as given. Recovery took place sloAAdy. 
The liver, AVhich Avas enlarged, eA^entually returned to normal size. 
The fifth baby, male, developed deep jaundice the day after birth. This 
increased until the third day and cleared up after seven days. The red 
cell count dropped to 2,500,000 and hemoglobin, to 50 per cent on the 
seventh day. A transfusion Avas given. The next day the red cell 
count had risen to 3,800,000 and hemoglobin, to 75 per cent. As was 
later ascertained, the donor used Avas fortunately Rh-negative. Stained 
films of blood did not reveal any erythroblasts. One and a half years 
later the child Avas normal. At this time blood grouping of the Avhole 
family Avas performed. 


Father 

Group 

B 

Rh 

+ 

Mother 

A 

- 

First child (female) 

B 


Second child (male) 

A 

- 

Third child (female) 

A 

■f 

Fourth child (female) 

A 

-t- 

Fifth child (female) 

0 

•f 


The serum of the mother shoAved anti-Rh agglutinins to a titer of 
1:64 still present one and a half years -after the last delivery. The titer 
of /? agglutinins Avas 1 :256. 

Case 4. — (01.) A first baby, male, Avas born spontaneously at term. 
Eight hours after birth, pronounced jaimdice Avas observed. At the 
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same time, cyanosis appeared and breatliing became labored. The 
jaundice increased steadily. The spleen became palpable. The infant 
died after 48 hours despite a transfusion of thrice washed red cells .sus- 
pended in normal saline. The cells were obtained from the mother’s 
Rh-negative blood. Examination of the infant’s blood showed 2,100,000 
red cells, 60 per cent hemoglobin, 129,000 white cells (including normo- 
blasts). Numerous normoblasts were' seen in stained smears. Blood 
grouping of the family was : 

Groiip 

Mother O 

Child (male) A 

Father could not be t3T)ed 
as he is overseas. 

The mother’s serum contained anti-Rh agglutinins to a titer of 1:4. 
The titer for a agglutinins was 1:8, for [3 agglutinins, 1:256. Two 
months later only traces of anti-Rh agglutinins could be found. Serum 
from cord blood was also tested for the presence of anti-Rh agglutinins. 
Tests with known red cells were set up in the usual manner. No agglu- 
tination could be seen either with a magnifying lens or under the micro- 
scope. A large drop of the mixture was placed on a glass slide and 
reincubated for two hours. By this method, weak agglutination could 
be seen with all the Rh-positive cells whereas the Rh-negative cells did 
not show any clumping. Tliis effect could not be produced by using only 
the .slide method. 

The history of the mother revealed that .she had received seven trans- 
fusions during one month in the course of a general septicemia four and 
a half years previously. It was impossible to test the donors for their 
Rh constitution, but it seems rea.sonable to assume that most if not all 
were Rh-positive. No severe reactions following the transfusions are 
reported, but it is stated that after the last three, a .slight chill took place 

and after the fifth transfusion, the urine became dark red in color. 

♦ 

CjISe 5. — (Be.) The first two children born to this mother in 1928 
and 1932, respectively, were normal at birth and are now well. The 
third pregnancy, in 1938, tenninated normallj^ with a living male child. 
Thirty hours after birth, pronounced jaundice was noted. This pereisted 
until death. The red cell count was 4,400,000 and hemoglobin 76 per cent 
on the third day and these dropped to 1,350,000 and 41 per cent re.spec- 
tively, on the twentieth day, just before death, despite six transfusions, 
Avhich at that time were given without regard to the Rh-factor. Fever 
was present on the fourth and fifth days and during the last week of life. 
Necropsy revealed generalized jaundice. The liver and .spleen were en- 
larged. There were multiple small ab.sce.sses in the lungs and liver. Ao 
extramedullary hematopoiesis was seen. A fourth pregnanc 3 ’^ in 1939 
terminated in a breech extraction of a macerated fetus of approximate!}' 
71/2 months’ gestation. Pathologic examination, which was done a few 
days later, showed extensive autoly.sis. Tlie fifth pregnancy, contrary to 
expectation, went to full term ending in the delivery of an apparently 
normal male infant. Two days after birth jaundice was noticed. Th].sj in- 
creased for some days and disappeared by the thirteenth day of hte. 
The red cell count dropped from 5,300,000 on the first day to below 
2 000,000 on the fifth day. It increased after two transfusions with 
washed Rh-negative cells, but fell again to 1,600,000 on the thirteenth 

day. 


Bh 
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Another similar transfusion was given after which the red cells increased 
to 2,100,000. From then on the red cell count gradually improved. 
Four to six nucleated red cells were seen on the second day ; subsequent 
films of blood showed 0 to 3. When seen two months later, the infant 
was almost normal. Blood grouping of the Avhole family gave the follow- 


ing picture. 

Group lih 

Father 0 + 

Mother 0 

First child (female) O + 

Second child (male) 0 + 

Third child (male) O + 


The mother’s serum contained anti-Eh agglutinins to a titer of 1:32. 
The titer for a agglutinins was 1 :64 and for ^ agglutinins, 1 :16. Cord 
blood tested as described previously did not reveal any anti-Rli anti- 
bodies. 


Case 6. — (Fa.) The first pregnancy in 1936 terminated with the 
birth of a normal male infant. A second pregnancy in 1943, ended with 
the delivery of a male baby. Routine testing of mother’s and infant’s 
blood during the course of studies proceeding in this hospital revealed 
that the mother belonged to group AB, Rh-negative, and the infant to 
group AB, Eh-positive. An immediate test for anti-Rh agglutinins in 
the sermn of the mother gave a strongly positive result, the titer being 
1 :1,000. At this time, no clinical signs of HAN were observed. A few 
hours later, jaundice became obvious. A red cell count was 5,025,000 and 
hemoglobin, 106 per cent. No erythroblasts were seen in stained blood 
smears. The next day the red cell count had dropped to 3,900,000 and 
hemoglobin to 92 per cent. A transfusion of washed cells obtained from 
the mother’s blood was given that day and another the following day. 
Thereafter a red cell count of around 4,800,000 and a hemoglobin level 
of around 100 per cent were maintained until the eighth day of life, 
when the jaundice had cleared up. A further drop in the red cell count 
to 3,416,000 and hemoglobin to 84 per.cent by the eleventh day was an 
indication for another transfusion. Rh-negative whole blood was used. 
The next day a red cell count was 4,920,000 and hemoglobin 109 per 
cent, but at the same time jaundice reappeared and remained for two 
days. When discharged from the hospital, the infant was pale but no 
jaundice Avas evident. The red cell count was 4,000,000 and hemoglobin, 
83 per cent. Anti-Rh agglutinins of a low titer Avere found in tlie breast 
milk but not in the saliva or urine of the mother, or in cord blood. 
Blood grouping of the family AAms as f oIIoavs : 


Group Jih 


Father 

B 

+ 

Mother 

AB 

- 

First child (male) 

B 

+ 

Second child (male) 

AB 

+ 


Comment 

These obseiwations on six families represent many features of HAN. 
Common to all eases that could be tested (only one father was not 
available) was the combination of an Rh-negative mother, an Rh- 
positive father, and child. All the mothers had anti-Rh agglutinins in 
their sera to a higher or lesser degree. 
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The sex distribution of six known cases was four males, 2 females. 
If seven presumptive cases are added to these making a total of 13, ten 
were male and three female. Although this would appear to indicate 
a predilection of the male sex, the small numbers do not warrant any 
definite conclusion. Potter® reported 23 males and 13 females in 36 
autopsies of infants who died of HAN. 

Case 1 presents a typical history of HAN with increasing damage in 
successive pregnancies. The high titer of 1 :1,024 for a agglutinins in 
the mother’s serum is noteworthy. Apparently there was immunization 
not only by the Eh factor, but also by the normal iso-agglutinogens. 

Case 2 demonstrates the ineffectiveness and possibly an injurious effect 
of transfusion with Eh-positive blood. 

Case 3 shows that even after repeated immunization "by 3 previous 
pregnancies with Eh-positive children, it does not necessarily follow that 
a severe form of HAN will ensue. In spite of the fact that agglutinins 
were demonstrable one and a half years after the last delivery, .suggest- 
ing that the antibodies at the time of the pregnancy must have been of 
high titer, the infant made a satisfactory recovery. 

Case 4 reveals the harmful effect of tran.sfusions with Eh-positive 
blood to an Eh-negative woman. Although the transfusions (7 in the 
course of 4 weeks) did not cause any dangerous reactions in the patient 
herself (possibly the time inteiwal between the first and last transfusions 
was too short), they were .sufficient to immunize her to such a degree 
that her first child died of HAN 36 hours after birth in spite of a trans- 
fusion with Eh-negative blood. That immunization of the mother by 
transfusions rather than by the fetus was re.sponsible for the severity of 
the disease in this case is supported by the fact that the iso-agglutinin 
titer for a agglutinins was only 1:8, and for agglutinins 1:126. The 
child belonged to group A. This is in .sharp contrast to case 1. Ap- 
parently very little if any A antigen passed through the placenta and 
the same is sugge.sted for the Eh factor. It seems unlikely that only one 
of two antigens present should have passed into the maternal blood 
stream. That the A and B agglutinogens are able to immunize is shown 
by the rise of the corresponding agglutinins after tiunsfusion with in- 
compatible blood. 

Two similar cases have been i-eported by Diamond^ in one of which 
the offspring w'as afflicted with HAN even though the mother had previ- 
ously received only one transfusion. It is therefore highly desirable 
that no female of Eh-negative constitution should be transfused wth 
Eh-positive blood. Otherwise, her potential offspring may be endangered 
and possibly her chance of having a living child destroyed. Taking sueh 
precaution would of course also prevent the possible occurrence of a 
reaction due to anti-Eh agglutinins if .she should subsequently happen 
to be transfused with Eh-positive blood. 

Case 5 illustrates a well-known course of events in the first four preg- 
nancies i.e., a gradual increase in the severity of HAN. However, it is 
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interesting that the fifth pregnancy ended witli a full-term living infant. 
The high titer of anti-Rh agglutinins, 1:64, found in the mother’s serum 
is evidence that a considerable amount of antibodies had been produced 
by her. 

In Case 6 the interesting features are the exceptionally high titer of 
anti-Rh agglutinins, 1 ;1,000 in the mother, and the fact that after the 
third transfusion with compatible Rh-negative blood (which was tested 
with a standard anti-Rh serum as well as with the mother’s serum), 
.iaundiee reappeared in the infant. This S’uggests the possibility of a 
sudden massive destruction of red cells. This occurrence may possibly 
be explained by the use of fresh whole blood containing complement. 
The possible role of complement in the clinical picture of HAN will be 
considered later. 

Discussion 

The evidence so far accumulated supports the theory that HAN 
is brought about by the following sequence of events. As a result of 
the passage of Rh-positive blood from the fetus through the placenta 
into the maternal blood stream, anti-Rli antibodies are produced in 
her. These maternal antibodies are then transmitted through the pla- 
centa in the opposite direction from her to the fetus and hemolyze fetal 
red cells. Ninety per cent of eases fit into this explanation, and in the 
remaining ten per cent, it is assumed that other similarly acting antigen 
contained in the fetal red cells is responsible for the condition. It is 
interesting to speculate as to the mechanism which allows fetal Rh- 
positive red cells to immunize the mother whose blood is Rh-negative. It 
does not seem probable that whole red cells of the fetus would penetrate 
the placental barrier and enter the maternal circulation unless some 
pathologic condition permits of their passage. In this connection Javert® 
has reported the presence of hematomas in the intervillous spaces of 8 
placentas out of 35 in cases of HAN. This is a rather low incidence, and 
furthermore, no control studies are mentioned as to the presence or 
absence of such lesions in instances in which the combination of an Rh- 
negative mother and an Rh-positive infant occurs without accompanying 
HAN. In the absence of some placental lesion, the red cell is probably 
too large to pass through the meshwork of reticulum but soluble proteins, 
antigenic in nature, might do so. It is possible that these soluble proteins 
contain the Rh antigen. A similar situation pertains to subcutaneous 
injections of bacterial vaccine. Following injection the organisms are 
not found in the blood stream, yet antibodies are produced against them. 
It seems likely that soluble antigenic protein molecules of very small 
size might find their way through the reticulo-cndothelial system into 
the blood stream, and so stimulate the production of antibodies. The 
^ fact that only 2 to 4 per cent of Rh-negative mothers give birth to in- 
fants who present evidence of HAN, lends credence to the view that the 
Rh-factor may be of very small dimensions, and might therefore be a 
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weak antigen when administered intravenously.® Mothers may also 
vary in their ability to be immunized by the Rh-faetor. However, a 
massive dose of antigen as a result of transfusion does immunize a 
resistant mother. Thus, Diamond" has reported an interesting observa- 
tion of an Rh-negative woman who had four healtliy children who were 
all later proved to be Rh-positive. She received a transfusion of blood 
from her husband who ivas Rh-positive with no apparent untoward effect. 
A cliild born following this had typical HAN, suggesting that immuniza- 
tion took place as a result of the transfusion rather than the preceding 
pregnancies. 

Another point worthy of consideration is the variation in the clinical 
picture of HAN. It is reasonable to suppose that the amount of hemo- 
lysins produced and the amount transmitted to the fetus and the time 
when such transmission occurs will have an important bearing on the 
clinical manifestations of the disease. If hemolysis begins early in fetal 
life, miscarriage, premature birth, or stillbirth may occur; whereas, if a 
considerable amount of hemolysins is acquired later, i.e,, toward the end 
of pregnancy, an apparentlj^ healthy infant may be bom at full term 
and signs of HAN may not become evident until some time after birth. 
Indeed, a red cell count and hemoglobin determination just after de- 
livery may show the presence of a slight anemia. This is usually over- 
looked since such examination is rarely done at this time. 

It is a common observation that hemolysis may set in and progre.ss 
after the cord is cut, and any further transmission of hemolysins is im- 
possible. It has been suggested that the hemolysins are stored in the 
fetal tis.sues and so rendered innocuous for the time being, and that for 
some unknoAvn reason, they are released after birth."’ AViener and 
AVexler^^ imply that onlj'' when these storage places are filled to capacity 
during fetal life will the disease start in utero. According to Kariher,*^ 
the end products of red cell destruction are eliminated from the fetirs 
in utero by means of an interchange of substances through the placenta, 
whereas after birth, they are accumulated in the infant. This could 
explain why jaundice may appear some time after birth, but not why 
some infants show severe jaundice at birth, and why the destruction of 
red cells may make such rapid progre.ss in the first days of life and 
sometimas continue for weeks. 

Hemolytic reactions as a result of « and ^ hemolysins as well as anti-Rh 
hemolysins are usually observed shortly after transfusion. It is difficult 
to understand why anti-Rh hemolysins should show a completely dif- 
ferent behaviour in the fetus. The theory that they are stored away in 
the tissues, or in the reticulo-endothelial cells has been offered by Wiener 
and AVexler.” A different hypothesis may be proposed as an explana- 
tion. It is loiown that the amount of complement varies not only as 
between different pei-sons, but also in the same person at different times. 
It is not known how much complement exists in the fetus, whether it, is 
transmitted from the mother similar to antibodies, or when the fetus 
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begins to form it. It has been determined that tlie amount of comple- 
ment in cord blood^^ and in the first days of life’'** is distinctly smaller 
than the quantity found a short time later. There is also a ■wide varia- 
tion between different cord sera. This comparatively small amount of 
complement in earl.y life could explain the relatively slow action of the 
hemolysins in HAN as compared with their quick action in reactions 
following transfusion. Complement ma 3 ’' have plaj’ed a role in Case 6 
where a recurrence of jaundice was observed after fresh Eh-negative 
Avhole blood Avas transfused. 

Lack of complement would account for the fact that hemohvsis maj’- in- 
crease relatively’ sIoavIa^ after birth, but it does not explain the fact that 
it may extend over a period of Aveeks. An explanation of tliis occur- 
rence may’ be offered by some experiments of Pfeiffer and Priedberger,^® 
and Bail and Tsuda^' Avho noted that Aubrioly’sins are not completely’ 
utilized by* tlie process of A’ibrioly’sis in tlie peritoneal caA’ity of the 
guinea pig, but are set free after the destruction of the Aubrios and 
can exert their action again. The authors concluded that no consump- 
tion of vibriolysins could be demonstrated by’ the process of lysis. These 
experiments differ from those of Bordet.^® Pfeiffer^® explained this 
difference by’ pointing out that Bordet performed his experiments Avith 
hemoly’sins in the test tube AA’here no complete destruction of the red 
cell occurs, but only’ a bursting of the membrane, liberating cell contents, 
and that the stroma retains bound antibodies. HoAvever, in the liA’ing 
animal complete destruction of vibrio takes place. It is possible that 
the same may’ happen in the case of heinoly’sis occurring in a living body’. 
If this could be shoAA’ii to be so, it could explain persistence of the 
hemoly’tic process in the baby’ until the hemoly’sins, like any’ other pas- 
sively introduced antibodies, are eliminated from the body’. Since the 
serum containing the antibodies is of homologous character, it might 
tend to lengthen the period of elimination. Schiitze^® found that vibrio- 
ly’sins Avere present in passively’ unmunized guinea pigs after 24 day’s, 
if homologous serum Avas injected AA’hereas, if heterologous serum Avas 
used, they A\’ere present for only’ 6 or 7 days. 

Until a feAv y’ears ago, the diagnosis of HAN A\’as made purely’ on 
clinical and hematological grounds. As a result of LcA’ine ’s discovery, it 
is possible to anticipate its occurrence and thus make an early’ diagnosis, 
in some instances befoi’e clinical signs become CA’ident. Determination of 
the Eh constitution of an expectant mother may’ be done at the same time 
as a sample of blood is draAvn for a Wassermann or similar test. If she 
is Eh-negative, a test of the husband’s blood will reA’eal the possibility of 
immunization by’ Eh antigen. If he is Eh-positNe, his AAdfe’s serum may’ 
be tested shortly before the calculated time of delNery for the presence 
of anti-Eh agglutinins using the husband’s red cells preferably for this 
test. If this blood cannot be used due to group incompatibility’, any 
compatible Eh-positive cells may’ be employed. If the presence of anti- 
Eh agglutinins is demonstrated HAN may’ be suspected. Furthermore, 
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in all instances in which the mother is known to be Rh-negative, the 
presence or absence of Rh factor in her newborn infant should be de- 
termined immediately after birth. This can be done quite easily bj’’ 
using a sample of cord blood. If it is Rh-positive, the babj'- should be 
watched closely and have repeated hematologic examinations so as not 
to miss the first signs of the disease. ■ 

As reported by other observers,”’ there was no correlation between 
the titer of anti-Rh agglutinins in the mother’s serum at the time of 
delivery and the severity of the disease in her newborn infant. A very 
severe case was associated with a low maternal anti-Rh agglutinin titer 
and a mild or moderate one, mth a very liigh titer. To account for 
this Wiener and Wexler^’^ offer, the theory previously mentioned of 
storage of anti-Rh antibodies in the tissues, it might be explained in 
the following manner ; 

1. Only a fraction of the antibodies normallj^ present in the mother’s 
blood passes through the placenta into the fetal circulation. The size 
of this fraction varies and seems to depend upon the permeability of the 
placenta. Titrations of mother’s and corresponding cord sera for iso- 
as well as hetero-agglutinins were performed. These showed that the 
percentage of transmitted antibodies varies considerably. Two of the 
most striking examples are given in Tables I and II, 


Table I. Titration of Hetero-Agglutinins (Sheep Cells) 


dilution of sep.um 

vx UNDILUTED 1/2 

1/4 

1/8 

1/16 

1/32 

1/64 1/128 

1/256 

1/512 

No. 45 Motlier 

4+ 

4+ 

4+ 

3-1- 

2+ 

1-f 

_ 

- 

- 

Baby 

4+ 

4+ 

4+ 

2-f 

+ 

- 

- 

- 

— 

No. 63 Mother 

4+ 

4+ 

4-i- 

4+ 

4-f 

3-f 

2+ 1+ 

- 

- 

Baby 

i-f- 

- 

- 

- 

- 

- 

- 

- 

— 


Table II. 

Titration 

OF Iso-Agglutinins (Beta) 



DILUTION OF serum 

SERUil Oi UNDILUTED 1/2 

1/4 

1/8 

1/16 

1/32 

3/64 1/128 

1/256 

1/512 


4+ 

4+ 

4-f- 

4+ 

4-f 

4+ 

4+ 3f 

2-f 

+ 


1+ 

+ 


- 

- 

- 

- 

- 

"" 


4+ 

4+ 

4-f- 

4-f 

3+ 

1-f 

+ 

- 

- 

Baby 

4+ 

4-f- 

2-f- 

1-f 

- 

- 

- 

- 

— 


2. The second and probably more important consideration is that we 
measure agglutinins in the test tube, whereas the determining factor in 
the body is the hemolysin. The power to agglutinate in vitro does not 
ahvays correspond with the power to hemolyse in vivo. The same dis- 
crepancy between agglutinating and Ij^tic effect exists in other sera. 
Anticholera rabbit .senim, made vith a single in.jection of Mo loop of 
vibrios, usually has a high vibriob^ic effect in the peritoneal cavity of 
guinea pigs, and often a low- agglutination titer in the test tube. 
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The treatment of choice for HAN is early transfusion with a con- 
centrated suspension of Rh-negative red cells. If the mother’s seinim 
contains anti-Rh agglutinins, it would seem desirable not to delay trans- 
fusion until the red cell count and liemoglobin drop much below normal. 
The number of transfusions will depend upon the course of the disease. 
In many cases two or three will be sufficient to carry the baby over the 
critical time. It is now generally agreed that only Rh-negative blood 
should be used since Rh-positive cells will undergo the same destruction 
as the cells of the infant and the resulting increase in bilirubinemia will 
place a further load on an already overburdened liver. Whole blood of 
even an Rh-negative donor should not be given if that person has ever 
received a transfusion of Rh-positive blood, or, in the case of a woman, 
given birth to an Rh-positive child. To test for the presence of anti-Rh 
agglutinins in such prospective donoi*s’ sera is not sufficient as hemo- 
tysins may be present which are not detected by the agglutination test. 
If such donors have to be used, their red cells should be washed and sus- 
pended in saline, or inactivated plasma of the same blood group. Treated 
in this manner, even the red cells of the mother herself can be given 
without danger. In the rare eases of HAN, Avhere mother and newborn 
are both Rh-positive or both Rh-negative, washed red cells of the 
mother are the only ones which can be transfused safely, as it might 
be difficult, or impossible to determine the specific antibodies at fault, 
and to select suitable donors. Transfusions of washed red cells have been 
used in the treatment of HAN by Wiener and Wexler,^^ Brown and 
Levine,^® and others. Levine-^ states it is probably not necessary to wash 
the mother’s Rh-negative blood for the complete removal of her plasma. 
Red blood cells can be concentrated to the desired level, and possible 
transfer of antibodies and complement, which may be present and may 
prove to be harmful, is excluded. Transfusions of concentrated sus- 
pensions of red cells are recommended by AVatson^® and others, who 
found it to be satisfactory when the aim is to increase the oxygen-carry- 
ing capacity of the circulating blood. It is especially valuable when it 
is desired to obtain the maximum rise in hemoglobin with the injection 
of a minimum of volume. 


Summary 

In six families there occurred six cases of hemolytic anemia of the 
newborn, and there was evidence that seven other infants had probablj^ 
suffered from this disease. 

Common to all cases tested was the combination of the following condi- 
tions: The mother was Rh-negative, the father was Rh-positive (only 
one father was not available for testing), and the infant was Rh- 
positive. All the mothers had anti-Rh agglutinins in their sera. 

Immunization of an Rli-negative woman by repeated transfusions of 
presumably Rh-positive blood Avas later followed by fatal hemolytic 
anemia of her first newborn infant. Rh-negative females should not be 
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transfused with Rli-positive blood to prevent the possibility of tliis un- 
desirable elfeet upon any future Rh-positive offspring. 

A possible role of complement and of the liberation of hemolysins 
after the destruction of red blood cells in the clinical picture of HAN 
is discussed. 

No correlation was found between the titer of anti-Rh agglutinins 
in the mother’s serum at parturition, and the severity of the disease in 
her newborn infant. 

As the treatment of choice for this disease, the infant should receive 
a transfusion of a concentrated suspension of washed Rh-negative red 
blood cells as earlj'- as possible, and this should be repeated as often 
as may be necessary. A suspension of washed cells from the mother’s 
blood may be used if no suitable donor is available. Washed cells from 
the mother’s blood should be used in any ease where the mother and her 
newborn infant who shows evidence of tlie disease are both Rh-positive 
or both Rh-negative. 

We "wish to thank the members of the obstetric and pediatric staffs who very 
kindly allowed us to use data from their patients* charts. 
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PSYCHODYNAMIO AND THERAPEUTIC ASPECTS OF 
FUNCTIONAL DYSMENORRHEA 

Fritz Wengraf, M.D., New York, N. Y. 

(From the Gynecologic Service, Endocrine Clinic, of the Sydenham Hospital) 

I N VIB^Y of llie tremendous strain on feminine emotions, and tlie en- 
suing psychic stress caused by the impact of tlie war in general, the 
subject of dysmenorrhea is becoming one of growing importance. It is 
to be assumed that this complaint occurs not only as a result of certain 
irregular anatomic and pathologic conditions, but may appear in conse- 
quence of some psychic disturbance. Needless to sajq tlie ps5’'chologie 
equilibrium of a woman may be adversely affected liy other than war 
emergencies, and neurotic manifestations may well be the result of other 
disturbing experiences in her life. 

Possible Neurotic Origin of Dysmenorrhea 

It is the purpose of this article to point out tlie close relationship 
between dysmenorrhea and neurosis. A neurosis may be the sole or 
predominant cause of dysmenorrhea, or it may mold the signs and 
s5^mptoms associated with gynecologic features exclusively. 

There is a consensus of opinion that menstruation, as a physiologic 
phenomenon, should be free of any organic or mental discomfort; causes 
of the menstrual suffering are open to discussion. In the last few years, 
there is increasing evidence that any consistent anatomic lesion is absent 
(Julius Bauer,- Randall and OclelP). Psychic factors as the pathogenic 
principle are surmised by a growing number of authorities. Fairbairn"* 
confirms this claim by discussing the results of cervix dilatation, 
Kurzrok,^^ after having meticulously evaluated the enclocrinologic as- 
sets, is in favor of some psj^chic mechanisms. Similar conclusions were 
drawn by Emil Novak^ and Leon Israel.'' Space does not permit a com- 
plete list of all researchers whose work finally led to the same conclusion. 

The psychotherapist feels that these testimonies do not substantiate 
the psychogenesis. He is in a position to furnish a workable theory 
which explains some dynamics of functional dysmenorrhea together with 
its concomitants ; he can further explain why the different remedies and 
operations have an influence on the patient, not on her genitals, but 
on her personality as a whole. By approaching this problem, he chooses 
the means of the psychomotor reflex. 

Psychomotor Reflex* 

It is understood that emotions are psychic acts provoking bodily 
features; these features are specific for any given emotion, and their 
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purpose is to clear away the tension resulting from any emotion. The 
unity emotion and bodily reaction is spoken of as psychomotor reflex. 

Any one of the numerous qualities characteristic for neurotics is 
likely either to disturb a “normal” ps^mhomotor reflex, or establish 
a hew one under conditions alien to the normal being. Neurotics show 
vivid associations, they connect certain facts with experiences and vice 
versa. Therefore, menstruation is being connected with certain old 
events, experiences, queer ideas. Emotions, primarily belonging to this 
old material, are attributed to menstruation. In her dysmenorrhea, a 
woman is reminded of some situation of her past and, at the same time, 
is prevented from realizing this situation. This explanation is based 
on the concept of the unconscious which makes simple, logical e.x- 
planation of this dependence ineffective to the sufferer. For that reason, 
a neurotic is never capable of correcting her misconceptions by ex- 
perience. 

The origin of dj^smenorrhea is the (neurotic) belief that menstrua- 
tion, a phenomenon of so great an importance and impact must afflict 
the sphere of feeling. Anxieties and fears are experienced, because 
some repressed material is touched upon; the neurotic associates anxiety 
with menstruation, thus establishing the vicious circle. 

History 

This assumption is corroborated by a dy,smenorrheic girl’s history. 
The most bcAvildering reports of her fir.st menstruation can be obtained. 
She was caught by surprise, had no idea about its purpose, and I’cacted 
vath fear of death. Opportunities to olxserre her older si.ster’s menstru- 
ation were not utilized or, if experienced, completely forgotten under 
the impact of this frightening event. It is further astoni.shing how 
this girl’s mother allegedly reacted to her daughter’s first men.struation. 
She did just the contrary of what would be expected to appease the 
youngster’s fears. It is obvious that tales like these are true only in 
exceptional cases ^ the psychologi.st must base his investigations on these 
fantasies, he mu.st take them for granted. The truth will be found out 
later. 

Another frequently reported reaction is the conviction that the pa- 
tient has been wounded or mutilated. The bleeding is e.xpected to be 
fatal. According to her temperament, a girl may re.spond with hj'per- 
activity or lethargj^ To boyish girls, the first menstruation means in- 
evitable and mortifying womanhood, a fate against which they have been 
struggling all their lives. Finally, some girl was put into bed by her 
overanxious mother, thus pervading her with apprehensions. 

Closer investigation shows the reasons for this behavior. It is the 
strict consequence of older experiences, either real events (trauma), or 
any condition which afflicted a girl adversely. That a parent’s death 
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may act as a trauma, is undoubted. The same holds true for sexual 
experiences. One needs not think of some violent and terrible sexual 
scene ; a mere trifle may act as stronglj’^ and lastingly as anj’" real trauma. 
Arguments or dissensions in the parent’s home, unhappy marriage, 
drunkenness or infidelity of a parent maj* call forth either protesta- 
tion against her female role, or abhorrence of menstruation. These 
facts have shaped the conviction that menstruation and sickness are 
identical. 

Clinical Symptoms 

Dysmenorrhea is an organ neurosis, i.e., it is referred to suppressed 
material and shows the following charaeteristics of funetional disease: 

A. Absence of an Underlying Pathological Anatomical Process. — Since 
we were able to correct the conception '‘Nulla dA’-smenorrhea nisi ob- 
structive, ” no other organic cause was generally accepted as being 
present. This fact is supported by: 

B. Inconstancy of Pain. — The degree of pain varies from month to 
month in the same individual, mostlj’^ as a reaction to pleasant or to dis- 
tressing events. 

C. Eeversihility . — This is the outstanding characteristic of any neu- 
rotic sjTnptoms. The entire process may be reversed, the body recov- 
ering its original normal function, no trace being left to show that a 
pathologic condition had ever been manifested. 

D. Connection With Other Neurotic Symptoms. — (1) When a psycho- 
logic cure has been effected in a neurotic woman, menstrual cramps dis- 
appear, even when no treatment has been administered for the latter. 
This was first stated by Allers.^ (2) In concentrated psychotherapy, 
multiple connections were found betAveen dysmenorrhea and almost 
every neurotic sjmiptom of the patient, a point more fully referred to 
later. 

E. Amenability to Various Medical Measures. — In addition to the pro- 
nouncements of various authorities, it may be stated that at one time 
or another, a variety of drugs haA^e been successfully employed in the 
treatment of dysmenorrhea. 

P. Suggestion and Hypnosis. — This important curative process has 
been described by many investigators. Hypnosis, the most effective 
form of suggestion, has been found to bring about a complete cessation 
of dysmenorrheic cramps in a great many eases. Its emplojonent, how- 
ever, because of the attendant dangers inherent in the hypnotic pro- 
cedure, is not recommended. 


Sequelae 

The neurotic element alters the symptomatology, complicates the 
disease, and renders it more difficult of diagnosis and cure. On- the 
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other hand, there are eases in which the neurosis effects the disappear- 
ance of the dj^smenorrheie sj'-ndrome, in which the following aspects can 
be observed. 

1. Development of the Complete , Picture. — Cramiis are in the fore- 
ground, the menstrual lochia may be changed (duration, quality", and 
amount), premenstrual discomfort can be observed and other neurotie 
symptoms harass the patient. 

2. Stationary. — There is little to say about those women who tolerate 
discomfort and attribute their pains to womanhood. In the words of a 
novelist, they regard themselves as the ‘ ‘ Slaves of the IMoon. ’ ’ 

3. Changeahle. — The amount of pain varies during each period, and 
the patient can give no rea.son for tliis change. A scrutiny of the his- 
toiy, however, reveals the fact that the degree of pain varies regularly 
with some pleasant or unpleasant experience. For example, a word of 
praise from her emplojmr may cause the pain to diminish, while excite- 
ment precipitated bj^ discord between the patient and her hu,sband or 
mother may bring about an increase in the severity of the pain. 

4. Disappearance of Dysmenvrrhea. — In the majority of eases this 
occurs either through the influence of sexual activity, pregnancy, etc., 
or through fortuitous circumstances of minor imiiortance. Cases of 
spontaneous (untreated) disappearance deserve the fullest attention, 
because in these, while the symptom is removed, the underlying cause 
persists and is apt to produce some other sjouptom, either organic or 
neurotic in character. It remains to be demonstrated whether there 
is a relation between the “cured” dysmenorrhea and the sjTnptom 
which follows the cure. In such cases tJie appearance of diarrhea, con- 
stipation, gastric discomfort, heart palpitations, migraine, etc., can be 
observed. The development of certain compulsions is also quite fre- 
quent, especiall}^ an exaggerated desire for self-cleansing. Depression 
is another quite common substitute, .or a slight lo.ss of sexual feeling, 
when freed from cramps. 

5. liecurrence of Dysmevorrhea. — As is Avell known, dysmenorrheic 
eramiis sometimes reappear after a period of cessation. Frequently, 
this fact is overlooked if it oecui*red prior to gynecologic examination, 
yet a knowledge of it is valuable in arriving at a clear understanding 
of the patient’s history. 

I had occasion to observe such a recurrence in a patient who, at the 
time of re-experiencing cramps, was not menstruating.” She was thirty- 
three years old, unhappily married, and the mother of three children. 
Her cramps had stopped after her fii’st confinement. Her sexual feeling 
was unstable, she Avas able to experience full climax only by mastur- 
bating, but never during intercourse, for she had imagined, uncon- 
sciouS'y, that there Avas something in her Avomb. When, in the_ cour.se 
of treatment, this unknown .something Aims determined by eliciting the 
traumatic situation, her cramps reappeared, Avithout menstruation. 
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It lias been the experience of many investigators that complete cures 
can be effected more often and Avith greater ease among yonng pa- 
tients than in cases where dysmenorrhea has been present for a long- 
time. A Amriety of treatments haA’e brought about cures, partienlarly 
AAdien the tx’catment dealt AA'itli the causes basically responsible for the 
illness of the indiAddnal. Some physicians are excellent psychologists 
by nature, and are thus able to choose promptly the most appropriate 
procedure. Manj* other conditions may also be helpful in AAmrking 
tOAAmrd an elimination of the SAanptom as, for instance, the patient’s 
groAAung AA'eariness AAuth it, or else, the relation betAA’een the gynecologist 
and his patient (Freud’s term, “tran.sference”), or any occurrence 
AA'hich tends to Avipe out the pathogenic neurotic idea underlying the 
dysmenorrhea. Psychologically speaking, this group presents mono- 
symptomatic neuroses, an exi)re.ssion Avhieh is easily understood. 

Definition of Dysmenorrhea and Its Concomitants 

In accordance AAuth the aboA’-e concept, it is proposed to include in 
“functional dysmenorrhea” a .symptom complex associated AAuth men- 
struation AA^iich affects, in addition to the peh-ie organs, the personality 
as a AAdiole. It AA’ould appear that all features manifested by the dys- 
nienorrheie patient seem to be suppres.sions and conversion .symptoms. 
All symptoms are closely interrelated and each supports and perpetu- 
ates the other; thus constituting a Aucious circle which can be broken 
on either the physical or psychological level. 

Dysmenorrhea may manifest itself in three different spheres : 

Local. — Cramps; duration and intemsity of floAv; cpiality of the lochia 
accompanied by a feeling of heavinc.ss in the regions of the uterus, pehus, 
gi’oin, backbone, etc., disturbance of urination as frequency, retention 
or incontinence; and of the defecation, as constipation or diarrhea. 

General. — Manifestations in other organs AAdiich sIioav a temporary 
and casual connection Avith the menstruation, i.e., in the stomach 
(anorexia, change in appetite), all forms of headache, heart symptoms 
of a neurotic character, etc. The secondary sexual characteristics at 
different sites of the body may be iiiAmlved both organically and psycho- 
logically (skin, mammary glands). 

Psychosexual . — Mental fatigue, anxiety, compulsion-like features, 
hypochondriacal sjouptoms, aggressiveness, ci-aAdng, etc., are indi- 
cations of menstrual disturbances. The sexual desires and impulses 
often become modified to the extent of being completely revei-sed, thus 
generally affecting the libido as to its intensity, direction, and form of 
expression. 

In the psychologic approach it is essential to make a distinction be- 
tAveen primary and secondary dysmenorrhea, as the former offers more 
resistance to psychotherapy than does the latter. Primary dysmenor- 
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rhea begins with the menarehe, while secondary dysmenorrhea appears 
after aniiimber of nomal painless menstruations. . 

This definition of dysmenorrhea .should shed light upon a number of 
complex questions of great importance which puzzle the pliysieian. As 
stated, there is little significance in the co.s.sation of the menstrual 
cramps in the majorit3^ of eases. The underlying cause persists; while 
the form of its expression takes another aspect. This ma,y result in a 
ncAv s}nnptom giving rise to disorders of varying intensit.v, which often 
crop iqi only after a certain lap.se of time. An oceuiwencc in a patient’s 
life, causing strong emotion maj'- call forth the new .sjmiiitom, e.speeially 
if the event holds s,ymbolic meaning and has anj' relation to tho,se re- 
pre.ssions which provoked the original dysmenorrhea. A .state of 
anxiety may follow an operation, an abortion, or confinement, although 
this does not alwaj^s occur. Women passing through the menopause may 
also be siniilarlj’' afflicted. The death of a child, or anj' frustration, may 
become the cause of a neurotic condition which, in turn, may pro- 
gressivelj'' transform itself into a psAmhosomatic phenomenon. The 
following observation will serve to demonstrate these points. 

Psychotherapeutic Cure 

Case 1. — A colored woman, .single, and twent.y-eight years of age suf- 
fered from menstnial disturbances which consisted of fainting spells, 
vomiting, urinaiy frequenej' and severe cramps which confined lier in 
bed during the first two daj'-.s of her menstrual periods. Following a 
nervous breakdown, six months before the first interview, she had been 
stricken by these sj^mptoms during each period. 

Her first menstruation, which occurred at the age of thirteen, had 
surprised and bewildered her, and finallj' impressed upon her the ter- 
rible fear that she would bleed to death. She tried to clear the blood 
awa}' b}^ washing her genitals. Her grandmother comforted her, and 
gave sanitaiy advice and enlightenment about the menstrual C3;ele. 
The subsequent menstruations were accompanied by .some pain which, 
b.y the time she became eighteen, was rather distressing. As .she spoke, 
the patient uttered concern as to her ability" to become pregnant. She 
now volunteered the information that during her eleventh .vear, she had 
been terribij^ upset bj' the death of her mother during a delivery. Next 
she discussed her recent nervous breakdown which she alleged had m- 
creased her menstrual discomfort, and had driven awa^^ her lover who 
feared that she was going crazy. 

This history warrants a thorough investigation of three events: tlm 
first merrstraiation, the severity of the mensti-ual pain in her eighteenth 
year, and the iirfluences which brought about the irervous breakdomn 
It was rrot po.ssible to undertake .such a comprehensive p.s.vchotherapeutic 
task in the clinic. However, in support of the assumption that the.se 
three stages of her neurosis are fundament ally contained in her first 
menstruation, is the concern about childbearing. 

For this reason, the investigation was designed to elicit only a fe'v 
paramount features of the nervous breakdown. She stated that siie 
had enjoj'ed sexual intercourse ^dth her lover, but, because of fear oi 
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pregnancj^ for Mhich she felt she was too j'oung and unprepared, she 
had restricted intimacy to once a month. This same fear caused lier 
to reject her lover’s marriage proposal and provided him with the idea 
that she was losing her sanity. She reacted with a depression when she 
realized that her romance had been broken up. 

She opened the second session with the report that her last menstrua- 
tion, though somewhat painful, had been free from vomiting and faint- 
ing spells. The patient was highly grateful for this slight improve- 
ment. 

She described a pleasant dream in which she had walked in her grand- 
mother’s pasture and milked the cows. In her associations .she referred 
to her mother’s tragic death from childbirth. Her mother and father 
had constantly quarreled, often violently, and the patient, as a child, 
had been under much stress when she witnessed these outbur-sts. She 
was never able to make up her mind as to which parent she .should de- 
fend. After her mother’s death, she had the ever-present fear that she 
herself might .succumb to the same cause. She saw in the dream a desire 
to lead a peaceful life, but .she thought that the memory of her mother’s 
death might be too much for her to overcome. 

During her third visit to the clinic, she announced that her menstrual 
pain was considerably relieved, and that she had not had urinary fre- 
quency, or any of her other former symptoms. Her guilt feelings con- 
nected with her mother’s death were brought to her consciousness, and 
this part of her neurosis was made less forceful. 

The succeeding menstrual periods were free fi’om any sjnnptoms, ex- 
cept for the experiencing of a slight pain if. at this time, she was con- 
fronted with an unpleasant situation. 

From this report it is clear that the patient was strongly an- 
tagonistic toward her mother. Menstruation brought unconseious 
memories of the death of her mother. Suppression of the identification 
with her mother had prevented her from a friendly and affirmative at- 
titude toward her own womanhood, against which she protested during 
each menstrual period. 

Case 2. — With the onset of her men.strual period, a colored girl, nine- ' 
teen, was stricken with intense cramps which sometimes remained with 
her until well into the second day. For at least the first three hours and 
sometimes for the entire first day, she had to stay in bed. She never ate 
during the first day because she Avas afraid of Ammiting. In this ease, 
as in Case 1, some urinary discomfoi't AA'as present. 'The gAUiecologie 
examination Avas negative, but the patient Avas disfigured and shoAved 
remnants of severe rickets. She was a highly intelligent girl, observed 
sharply and clearly, and Avas capable of judging quickly and astutely. 

She Auvidly described her first menstruation. “When I noticed the 
blood I AA'as terribly excited because I’d ncA'er heard of such a thing. 

I believed I had an accident, had hurt myself, and the bleeding AA'ould 
neA'er stop. If I urinated, the bleeding increased. I noticed that my 
dress Avas stained and I believed that I had sat doAAUi in some dye or, 
perhaps, I had SAA'alloAved some glass. Finally I confided in my mother 
AA'ho told me it Avill come eA'eiy month. I AA'as dreadfully scai’ed.” 

The girl AA'as profoundly resentful of the mother’s attempts to dom- 
inate her life and the lives of her four sistei’s. She despised her mother 
for constant]}' reproaching the father, aa'Iio, as the result of an accident. 
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was a helpless invalid. The girl wanted to leave this sad enviroinnent, 
but she was handicapped by her disfigurement. 

She was shown how her hatred for her mother had influenced her 
attitude toward life. This hostility may have deprived her of the pos- 
sibility of objectively considering plans for her own future. The strong 
emotion may have been turned against herself as happens frequently 
in such cases. For in.stance, in her determination to differentiate her- 
self completely from her mother, she bitterly hated any resemblance 
she had to the parent. Such a protest, if connected with the menstrua- 
tion, maj^ call forth all of her menstrual difficulty. 

When these thoughts were pre.sented to the girl, .she confirmed their 
correctness by revealing many additional anamnestic details to those she 
had already given. She stated that .she had never been aware of the 
menstruation of her older sisters, and it was as though she had been 
in dread of knowing about this phase of a girl’s life. On the other hand, 
she had been cognizant of her mother’s menstruation, and this was 
another proof of her hostilit}’- toward the mother whose menstrual flow 
was, to the girl, another expression of the woman ’s abominablene.ss. 

In both cases pre.sented, urinary frequency was manifested, and 
though in the second case it seemed le.ss severe, it harassed the patient 
considerably and therefore needs some discussion. She was asked about 
her toilet-training. Until the eighth year, she had been a bed-wetter and 
for this reason, her mother had taken her to various physicians until 
one of them said that the enuresis was merely a mischievous deed. The 
mother then felt obliged to punish the little girl who consequently 
felt ashamed and disgraced in the eyes of her neighborhood playmates. 
When menstruation came, she was unconsciously reminded of lier earlier 
lack of urinary control. (A similar psychology is descernible in the 
fir.st ease, the link being masturbation.) 

In the menstruation which followed this revealing se.ssion, the pa- 
tient was almost free from discomfort, had no pain, was active and ate 
normally, but in a mild degree her urinaiy distress remained. The next 
menstrual period, however, was entirely without disorder. 

Unfortunatel}'', patients who are .sulijecled to psychotherapy at a 
clinic tend to be imcooperative when it comes to follow-up .studies. Only 
a small number consults us if a relapse occurs. Almo.st invariably, they 
di.slike to contact us if they have been cured. To many of them, p.syelio- 
therapy is a magic procedure, especially if, after a few sessions, a symp- 
tom which has been with them for a long time, disappears. They are, 
fearful unless further contact with the physician may jeopardize the 
achievement they have attained. 

These two cases have .shown a psychology which is typical of that 
encountered in a large proportion of dysmenorrheic girls. Greatest 
stress .should be put on the fii’st menstrual period, especially if the girl 
considered it a peril. The reactive panic contains some elements which 
can be elicited in other features of the same patient’s neurosis, iflen- 
.struation becomes the realization of old guilt feelings, evidenee that 
old apprehensions are becoming true and .substantial. iMost of these 
omilt feelings are directed toward the mother, against whom the adoles- 
cent girl may have exhibited aggi-e.ssive, hostile, or unfriendly thoughts. 
Therefore, these conceptions are based on suppre-ssed material. En- 
lightenment only penetrates the upper la.yer of the mind and can never 
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reach the depths wliere tlie repressions are harbored. For that reason 
instruction, as well as the patient’s own experience remains almost in- 
effective. It is true that the reality of the following menstruation di- 
minishes the foal’s experienced with the first one, but the guilt feelings 
are apt to create another outlet. 

In the first patient, frigidity was present. The patient professed to 
enjoy intercourse, but practiced it only once a month. In her report 
the connection betAveen her dysmenorrhea and frigidity is obvious and 
needs no further eorrelation. As her dream and the first association to 
it show, every pleasure is ovei’shadowed by her thoughts about her 
mother’s terrible fate. A similar eonnection can be seen in the history 
of another patient. 

Case 3. — A Avoman of tAA-enty-fiA’e, Avith a history of tAvo operations,” 
complained about typical hysterical symptoms, including dysmenorrhea 
and frigidity. About the latter she aa’os extremely concerned. Her pri- 
mary d3’’smenorrhea Aims rather mild, and Avas replaced by some dis- 
comfort in the sear after oophorectomy. At the same site, sensations 
akin to Amginismus A\'ere experienced during intercourse. For the three 
menstniations preceding psychotherapy, menstrual pain had reap- 
peared, increasing in intensity AAuth each successive period. 

The insecurity of her first marriage AA^as carried over into the second 
and had influenced her feeling for her second husband to AA^hom she Avas 
deeply devoted. When she experienced her first orgasm after one year 
of married life, her dy.smenorrhea reappeared. 

A dream recalled a sexual trauma AA’hich had occuri’ed at the age of 
six and after I told lier the trauma aa^s the cause of her hysterical s.Aunp- 
toms, they ceased. On the other hand, .she ex]n’esscd a strong resistance 
to the primary probing, a common reaction in neurotics. Dysmenorrhea 
Avas one manifestation of her resistance. Though reassured that CA’^en a 
temporary increase in the intensity of ci’amiis should not cause alarm, 
the patient, ncA’-ertheless, consulted her family physician aa4io referred 
her to the hospital AA’here a presaci’al sympathectomy Avas pei'formed. 
FolloAAung the operation, the patient experienced more excruciating- 
pains than before. She decided to return for a continuation of psycho- 
therapy. 

Further psychologic study found that both dysmenorrhea and frigid- 
ity had their origin in a trauma caused by a sexual assault upon the pa- 
tient in her sixth year. In marriage, orgasms Avere repressed in order 
to shut out the memory of this occurrence and the A^ery same mechanism 
Avas responsible for dj^smenorrheic cramps. 

The preceding report touches upon the rather typical connection often 
observed betAveen dysmenorrhea and frigidity. 

Some dysmenorrheic patients discuss their frigidity Avithout false 
modesty, Avhile others shy aAvay from the subject. The relation betAveen 
dysmenorrhea and other neurotic sjumptoms must be investigated and 
qualified, othei’Avise the diagnostic means are not exhausted. 

A similar result of the sympathectomy, in the author’s experience, is 
rather common in neurotic patients. Extirpation of a relatwely small 
number of nerve fibers is unlikely to sever all connections betAveen ’the 
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uterus and the central nervous system. Tlie- psychic effect of tliis op- 
eration is tremendous; therefore, a psychologic examination , of patients 
whose dysmenorrliea was cured by sjunpathectomy may throve .some light 
upon this mechanism. 

Pathologic Menopause 

The neurotic features of a dysmenorrhea shape the manifestations 
of the pathologic menopause. This period is influenced b3’- almost every 
disease which an individual had during life, complicated lij’' both endo- 
crine and psychic characteristics, E. Bleuler® stresses the similarity 
between the symptoms of puberty and those of the menopause. If a 
patient’s reaction to her first menstruation or to the appearance of the 
earliest signs of pubert^^ is examined, it will be found that there is 
much in common between the two. This maj’^ explain the variety of 
climacteric disorders. 

Case 4. — The histoiy of a white woman, married and forty years of 
age, seeking relief from menopausal .s^’^mptoms, is complicated by at- 
tacks of asthma. Five months prior to consultation, the patient was sub- 
jected to x-raj’’ castration for flbroids and hemorrhages. Asthma bron- 
chiale was twice manifested, the first series of attacks occurred during 
the delivery of her first child and was cured bj’’ a visit to her native coun- 
try. Ten 3'ears later, after her second pregnancy, her asthmatic attacks 
recurred. Medical care relieved her of this sjonptom for a time. 

About one month after irradiation, these attacks reappeared again 
together with her first “hot flu! 5 he.s,” dizziness, vomiting, and feeling 
of emptiness in the head which augmented her climacteric symptoms. 
Stilbestrol controlled these attacks, but its use seemed contraindicated 
by the patient’s tendencj'^ to bleed. She had suffered from a tuberculous 
pleuri,sy combined with pneumothorax when she wa.s sixteen. Attacks 
of asthma regularty followed dreams or quarrels with her husband and 
children. 

The patient’s description of her marriage portrayed an ince.ssantly 
frustrated woman. She married at twenty-four, became pregnant im- 
mediatety and showed much concern about her husband’s devotion, of 
which she had felt insecure due to the change in her appearance because 
of pregnanc3^ When her asthma was manife.sted, her husband left no 
.stone unturned to help her; he had consulted numerous phy.siciaus and 
had sent her to different spas. Finally, her native country'' relieved 
her from this sjnnptom. 

The patient’s sexual feelings became mood^^ For some time .she did 
not experience any orgasm, but for some unknown reason, it came hack 
and was strong again. After the second confinement, fear of another 
pregnane}’' dominated her to the extent that she hardly consented to m- 
tereourse." After the x-raj’ castration, the patient became aware of a 
kind of defectiveness, and that sensation mode her InTiei’sensitive and 
so imtable that she had constant quarrels with her family. 

She had suffered with severe menstrual sjunploms from her menarohe 
at the age of fifteen. At that time she was exposed to great ]iard.s'hip.s^ 
Because her native country was at war, she had to move, wa.s devoid ot 
the slightest comfort of living. MTien she had noticed her first period. 
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she Avent through an ordeal of fears and apprehensions. She depicted a 
state of dyspnea which she had experienced at that time, and wliich 
she believed was due to menace of the Avar. Dreams shoAA’ed the source 
of these dyspneie attacks. She Avas ncA’-er enliglitened about sexuality, 
and Avas never conscious of tlie difference betAvccn the sexes. At the 
age of tAvelve, a cretin exhibited his genitals to her, and the patient be- 
licA^ed she Avas about to get the same organs. This occurred at a time 
AAdien she Avas alarmed by the pubeilal changes of her body. Tliis ex- 
perience Avas forgotten, but rcA'ived AAuth her first menstruation. This 
apprehension Avas kept alive for a long time and regularly induced 
dyspneie attacks. After she had manifested the tuberculous sjanptoms, 
the character of her dyspnea AA'as changed and the latter disappeared 
completely after cure of the pleural sjTuptoms. 

"When the patient Avas first seen, she Avas conscious of the fact that 
asthma and climacteric manifestations substituted for each other. When 
she experienced flushes, the asthma subsided and vice versa. 

During treatment, the patient brought forth another interesting de- 
pendency; she Avas able to alleAuate her menopausal symptoms bj^ an 
enema. This fact led to the iiwestigation of her conceptions about preg- 
nancy AA^iich the patient had ncA'cr ceased to fear. The groAvth of her 
fibroid and the subsequent bleeding irregularities gave her much trouble, 
once in favor of pregnancy and on the other hand refuting it. All these 
emotions Avere transformed into a deep hatred of her husband Avho en- 
joyed relations with her despite her troubles. She became extremely 
hostile to him, but Avas ashamed of these feelings. 

When these dependencies Avere elucidated, the patient’s symptorns 
subsided. The noxious principles of her puberty seemed to lose their 
hold upon her; folloA\'-up shoAved that she had acquired a Avell-integrated 
personality. For the last tAvo 3’'ears she did not experience a single at- 
tack of asthma, and her other symptoms, although present to a slight 
degree, did not concern the patient. 

The individual features peculiar to each clinical picture aagII reveal 
the factors responsible for the symptom in question. The clinical pic- 
ture of every Avoman passing through the climacteidc depends on three 
components: (1) the patient’s constitution; (2) the residuals of her 
former illnesses; and (3) the neurotic trends, one expression of Avhich 
may be dysmenorrhea plus its transformations and A’-ariations. In every 
case it is incumbent upon the physician to determine hoAv far and to 
Avhat extent a neurosis may affect the climacteric features. 

Suggestions for Treatment 

Having described several concomitants and corollaries of functional 
dj'^smenorrhea, some suggestions may be appropriate concerning the 
management and treatment of this symptom in patients AA^hose psj'^cho- 
logic conflicts are of a superficial character. Some AA^omen feel that men- 
strual discomfort is dependent upon their frame of mind. Whether 
false or true, such a statement may be helpful in approaching the 
psychic cause in a particular case. 

The preliminaries do not differ from any routine examination. The 
physician listens attentwely to the patient’s descriptions of her men- 
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strual ailment and even encourages her to bring out details. Every 
comparison made by the patient is significant; for example, should .she 
associate cramps with confinement, this would be a cue to her strong 
pi'eoecupation with this sulijeet in one way or another. The statement, 
“I feel so irritable, I Avould like to jump out of my skin,” maj^ be a 
protest against womanhood. A childless woman, by this same statement, 
expresses her resentment of her sterility, while in another patient men- 
struation may remind her of a miscarriage which she had suffered, and 
she gives expression to her grief through such articulation. 

By close collaboration with the patient, the physician discovers the 
meaning of such statements. It is never possible to apply the solution 
found in one patient to another. The same utterance used b.y different 
patients may have other meanings, may be related to different epochs 
of their lives, and directed against various persons. Nevertheless, the 
elucidation of one .situation alone may sometimes alleviate or even cause 
the disappearance of the neurotic part of the sjouptom and, by this 
means, the sjmiptoni itself. 

Patients suffering from secondary dysmenorrhea may be subjected to 
this treatment, since the rea.sons underlying the symptom are easily ac- 
cessible. A case in point is that of a girl of nineteen who .suffered from 
menstrual cramps and manifested d^'^smenorrhea six months after the 
onset. In the course of her examination it was revealed that, when men- 
struating, she had been ordered by her mother to perfonn a task neces- 
sitating her prolonged immersion in a cold brook. At that time, she 
experienced her first attack of cramps. All subsequent menstrual 
periods were accompanied by a burning .sensation. As a result she 
remained in bed tlie first two days of her indisposition. When talking 
of her mother, she exhibited strong emotions of hate. She confessed 
that .she was an illegitimate child and that this had made her life mis- 
erable. When shown in detail how her own feelings had influenced 
Jier and had prevented her from attaining contentment in life, the pa- 
tient realized the explanation. The advent of favorable circumstances, 
being courted, and improved prospects as to employment, brought about 
a change in her neurotic attitude. These elements were used to adjust 
the patient to reality^ and help detach her from her neurotic dysmenor- 
rhea, evidently' a consequence of the fixed preoccupation with her un- 
happy' past and the numerous disappointments of her childhood. 

When dy'smenorrhea is manifested only- after an abortion, the abor- 
tion may be the cause. Kegret and sorrow at the loss of the child, or 
a need for self-punishment, may' produce this symptom. The same may 
be true of a frustrated love affair, or marital discord. Nongenital ail- 
ments may also produce this symptom. 

Conclusions 

It is impossible to describe all neurotic concomitants of dy’smenon-hca 
in the close compass of this paper. This .syndrome, like “every medical 
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problem, includes a psychologic component,” J\I. D. ]\Iayer.® It Avar- 
rants earnest study and a most thorougli examination. The considera- 
tion of one factor as the onlj” etiologie principle remains fragmentary; 
the honest researcher is uneasy until lie has considered all sides of this 
baffling question. The cAmluation of tiie Avhole personality is achieved, 
if we regard both the organic and the psychic makeup of tlie patient. 

The importance of the symptom diagnosed as dysmenorrhea lias been 
underestimated even in the psychiatric literature. If Ave direct our 
attention to all its features, it is not as changeable as is generally as- 
sumed. To use a comparison, it behaA'cs like an iceberg, aa’Iiosc bulk 
is submerged, leaAung only a Amry small part of the mass Ausible. It 
must be stressed again that the majority of sufferers prefer to retain the 
symptom of pain, especially if it is not too seA'ere. This apparently 
masochistic trait is one of the many peculiarities, common to many a 
neurotic feature, but intelligible to those aa’Iio haAm some insight into the 
nature of neuroses. 

In this paper only a partial description of the psychologic aspect is 
giA'en, and many readers, therefore, may find their obserAmtions some- 
AA^hat at Amriance Avith those described here. The protean exterior of 
the sjmiptom, the underlying causes of AA'hich ai-e not yet obAnous, biit 
hypothetical, presents itself differently to each investigator. The neu- 
rotic patient sIioavs to each observer another facet of this polymorphic 
structure. 

Summary 

V 

1. As a psychosomatic entity, dysmenorrhea is undei-standable, if the 
psjmhie mechanism can be explained bj’’ carefully elucidating the his- 
tory. The psychogenesis is coordinated to • the neurosis and all its 
symptoms. 

2. A definition of this symptom is given in an effort to comprehend 
all its manifestations, and to relate them to the AA'hole personality. 

3. The persistence and manifestations of the underlying ps 5 '^ehic en- 
ergy ai’e shoAvn in tAvo case reports; in another, the dysmenorrhea Avas 
replaced by other neurotic symptoms. 

■4. Psychotherapy in secondary dysmenorrhea seems promising, as 
demonstrated in one case report. 

5. Another feature of this symptom is, in the author’s opinion, the 
fact that its iiwestigation proA'ides an approach to the unconscious of 
neurotics in any psychotherapeutic procedure. 

Acknowledgment must be made to Dr. Max Schneider who examined Cases 1, 2 
and 4 and referred them for psychic treatment. 
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FETAL ELECTROCARDIOGRAPHY AND STETHOGRAPHY 

S.VMUEL S. Paley, M.D., P.A.C.P., aicd Solojion Krell, M.D. 

NE^Y York, N. Y. 

(From the Departments of Cardiology and Ohsteirics of the Bronx Hospital) 

T he following study consists of single observations upon 22 preg- 
nant women in various stages of gravidity. An attempt to record 
a fetal electrocardiogram and stetliogram was made on each subject. 
Three cases were discarded because of technical difficulties. 

Graphic methods for the study of the fetal heart were attempted as 
early as 1906.^’ These attempts were intermittent and largely un- 
successful because of technical difficulties. It was not until after 1930^'^^ 
that improved technique resulted in the registration of clearly disceimible 
fetal electrocardiographic deflections. With the recent introduction of 
various amplifleation devices an ever increasing percentage of positive 
fetal electrocardiograms has been obtained. 

Since the degree of amplifleation of felal electrical potential de- 
termines the successful registration of fetal deflections, a greater per- 
centage of positive tracings has been obtained with a tube am]3lifying 
apparatus than with a string galvanometer. However, with the string 
loosened to double or triple standard (1 millivolt to 2 or 3 cm.), the 
string galvanometer will yield positive tracings iii a considerable number 
of cases.^®‘“ This was the method emploj'ed in our study. 

Graphic registration of fetal heart sounds is a more recent develop- 
ment. Petal heart sounds were recorded on phonographic discs as early 
as 1923.^^*-® The first recorded fetal stethograms were reported in 1938.^“ 
To date, there have been few published studies of felal stethography.®^'^^ 

Technique 

The patient was placed in the dorsal position. The limb leads were 
discarded early in our study because of the uniformly negative results. 
Abdominal leads were taken by placing the limb electrodes upon the 
follomng sites: right upper quadrant paix'ed with symphysis (RUQ-S) ; 
epigastrium paired Avith symphysis (E-S) ; left upper quadrant paired 
with symphysis (LUQ-S) ; right umbilical region paired with left 
umbilical region (RUR-LUR) ; right lower quadrant paired Avith left 
loAver quadrant (RLQ-LLQ). The right airm AA’ire Avas attached to the 
first electrode, the left arm Avire Avas attached to the second electrode 
and lead one Avas taken. The string Avas adjusted for a deflection of 
2 to 3 cm. for one millivolt of current. 

For stethography the folloAving technique Avas employed. An attempt 
Avas made to locate the point of maximum intensity of the fetal heart 
AAuth an ordinary stethoscope. If detected, the microphone Avas placed 
over that site and held in place by a rubber belt. In cases AAffiere no 
fetal heart sounds Avere audible, the microphone Avas placed in each of 
the four quadrants. 


489 



490 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Material 

The subjects used were picked at random from the ante-partum clinic 
of the Bronx Hospital. The gravidity of the patients varied from 5 
months to just before term. 

Electrocardiographic Findings 

Of the 19 cases studied, nine .showed easih^’ discernible fetal deflections 
occurring at regular intervals. One case showed occasional irregularly 
.spaced fetal deflections and 9 cases failed to record any deflections in 
any of the leads. Percentage of positive records is 53. In our study 
it would appear that fewer positive tracings are obtained in the seventh 
and eighth months than in fifth, .sixth, and ninth months. Only 2 cases 
out of 8 in the seventh and eighth months were positive whereas 8 cases 
out of 10 showed fetal deflections in the fifth, sixth, and ninth months. 

Table I. Gkavidity 


Months gravid 5 6 7 8 9 

Number of cases; 3 .3 3 5 4 

Number of positive traciugs 3 2 113 


Inasmuch as pi’evious studies not included in tliis anal 3 ^sis failed to 
reveal any fetal deflections under five months’ gravidity, such eases 
were omitted from this study. 

Table II. Weight of Mother 


Weight (in pounds) 120 to 140 140 to 160 Over 160 

Number of cases 8 7 4 

Number of positive tracings 4 5 1 


The age of the mother and her parity had no hearing on the inci- 
dence of positive fetal electrocardiograms. Similarly, the presentation 
of the fetus and its sex were not determining factors in the obtainment 
of positive tracings. The weight of the mother appeared as a factor in 
the incidence of positive tracings, the greatest number having been ob- 
tained in the weight group of 140 to 160. It is reasonable to suppose 
that the weight of the fetus at the time the record is taken (not its hirtli 
weight) is a factor. 


Table III. Leads Siiowixg Nghbek With Positive Fetal Deflections 


RUQ-S 

E-S 1 

LUQ-S 

1 PvUQ-LUQ 

1 RUR-LUP. 

rlq-llq 

5 

0 i 

6 

1 0 

1 1 1 

2 


This demon.strates that the best leads were those connecting the fundus 
uteri to the sjunphysis pubis. We previou.sly noted that the mothers’ 
limb leads were uniformly un.succcssful and Avere therefore discarded. 


Table IY''. Types of Fet^vl Deflections 



SINGLE UPWARD 

SINGLE DOWNAVAKD 

DIPHASIC DEFLECTIONS 


DEFLECTIONS 

DEFLECTIONS | 

Number of Patients 

1 

G 1 

3 


It has been noted b.v other investigator.s that a downward fetal de- 
flection is indicative of vertex presentation, and an upward deflection 
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denotes a breech presentation. All of onr positive cases were delivered 
as vertex presentations. The one ease of upward deflection in our series 
was taken at six months’ gravidity. At that period of gestation the 
presentation is not flxed, and consequently, it may have been a breech 
which rotated spontaneously to vertex at term. 

Amplitude . — The amplitude of the deflections ranged from mm. to 
3 millimeter. It is interesting to note that the three eases with the lai’gest 
deflections were diphasic. 

Rate . — The fetal rates varied from 125 to 150. No relationship be- 
tween the fetal rate and the sex of the fetus was noted in this study. 
The rhythm was regular in all but one. The latter showed sinus ar- 
rhythmia. 

Fetal Stethograpliy . — Of the 19 eases studied, successful fetal stetho- 
grams, A\T.th both heart sounds, were recorded in 13 instances ; one sound 


RUQ-S 


moffiis!! 


1.1.9 


SMKjin:: 


n ntRi afc aiMMymimiiWHiiKiHm aHiMflSiiiiiiiHimiMHiiHfHHiHmmiwitHai 

Fig. 1. — Case No. 10. Six months gE-ivid. A, abclominai lead, right upper quadrant 
to symphysis; JS, abdominal lead, epigastrium to symphysis; C, abdominal lead, left 
upper quadrant to symphysis; D, abdominal lead, right lower quadrant to left lower 
quadrant; F, fetal electrocardiographic deflections. 
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only in two cases. In four eases no stethograms were obtained. No at- 
tempt was made to measure the amplitude of the sound deflection be- 
cause the latter could be varied at will by varying the magnification of 
the recording instrument. The number of deflections making up the 
first sound varied from 2 to 6 ; the number of deflections making up the ^ 
second sound varied from 2 to 4. In most instances both first and sec- 
ond sounds were made up of 3 deflections. The duration of the first 
sound varied from 0.03 to 0.06 second. The duration of the second 
sound varied from 0.03 to 0.05 second. The first sound' was longer 
than the second sound in 6 eases and equal to it in 6 cases. In onlj’’ one 
instance was the second sound longer than the first. 

Practically all of the first and second sounds assumed one of three 
patterns resembling M, N, or W. 


T 



tZUQ-S 





jTjg- 2. Ca.se No. 23. Nine months pravid. A, Abdominal lead, right upper 

ouadra’nt to .symphysis; B. abdominal lead, epigastrium to .symphysi.s; O, a'Momm.ai 
lead left upper quadrant to symphysi.s; B, fetal .stethogram, mother .s electrocar- 
diogram; F, fetal electrocardiographic deflection; IS, flr.st fetal heart sound; 2*. 
second fkal heart sound. 
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The duration of systole was shorter than diastole except in two eases 
in which they were equal. The duration, of course, depended upon the 
fetal heart rate and varied from O.IS to 0.20 for systole and from 0.20 
to 0.30 for diastole. 
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in a large percentage of cases even witli a technique whieli is still im- 
perfect. It is obvious now that with improved teclinique, particularly 
with regard to amplification, 100 per cent is not unlikely. 

When this point is achieved, the practical value of fetal electro- 
cardiography and stethographj^ will be unquestioned. Viability of the 
fetus, pseudoeyesis, multiple pregnancie.s, fetal arrhythmias and fetal 
distress will be diagnosed or confirmed by graphic methods. Perhaps 
even the sub.iect of congenital cardiac lesions may come within the scope 
of these procedures. . 

It is of intere.st to note that there Avere less positive tracings obtained 
in the seventh and eighth months of gc.station than in the fifth, sixth, and 
ninth. This is in accord vdth the findings of other observers. A pos- 
sible explanation for this phenomenon is the relative increase of ain- 
niotic fluid during those two months. The weight of the mother, as Avell 
as the size of the fetus at the time of recording are apparently also fac- 
tors in determining the production of fetal deflections. 

An analysis of the fetal stethograms reveals that the concept of em- 
bryoeardia is false in its implication. Embryocai’dia is commonly under- 
stood to mean equidistant heart sounds of equal intensity, quality and 
duration. This study proves that the fetal heart sounds differ from eacli 
other in a manner similar to those of the adult sounds. The first and 
second sounds are never identical in appearance in the same fetus. Simi- 
larly, diastole is longer than systole and approaches the latter in rapid 
rates. 

Summary and Conclusions 

1. An attempt was made to record fetal electrocardiograms and 
stethograms in 21 gravid women of varying periods of gestation. 

2. Positive fetal electrocardiograms were obtained in 53 per cent. 

3. Positive stethograms were obtained in 79 per cent. 

4. Wliere large fetal electrocardiographic deflections Avere obtained 
they AA'ere diphasic, othenA'ise they Avere single doAvnA\mrd spikes in all 
but one ease. The latter Avas probably a breech presentation at the time 
the record AAms made. 

5. The Aveight of the mother and .size of the fetus influence the suece.ss- 
ful demonstration of the fetal electrocardiogram. 

6. The age of the mother, her parity, fetal presentation and fetal sex 
are not factors in detemining the production of fetal electrocardi- 
ographic deflections. 

7. The fetal cardiac rate bears no relationship to its sex. 

8. Limb leads are of no Amlue in obtaining fetal electrocardiograms, 

9. The best abdominal leads AA'ere those connecting the fundus of the 
uterus Avith the symphysis pubis. 

10. The pattern of a fetal stethogram rc.sembles tliat of the adult. 

11. The configuration of the sounds assumes the form of N, or V • 

12. The term embryocardia is a misconception. 
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THROMBOCYTOPENIC PURPURA IN PREGNANCY 

Review of the Literature With a Report of Three Cases 

William 'F. Finn, M.D., New York, N. Y. 

(From the Departmeiii of Ohstetrics and Gynecology, Cornell University Medical 
College, and the New York (Hospital) 

P urpura liemorrliagiea is at best a rare disease, but its coexistence 
with pregiiancj^ is rarer still. Hence, the admission of a Negress 
five months pregnant, who developed purpura hemorrhagica led to the 
review of the literature which follows. We shall consider purpura, first 
in general, and then its relationship to pregnancy. 

Purpura is so inclusive a term that it is well to use Wintrobe and 
Rosenthal’s classification, which is as follows: 

I. Primary, Essential or Idiopathic 
1. Acute 

2. Chronic 

II. Secondary or Symptomatic 
1. Blood diseases 

(a) Anemia, aplastic, hemolytic or caused by metastases to 
the bone marrow 

(b) Leucemia 

(c) Splenomegaly, Banti’s disease or Gaucher’s disease 
2. Infections, acute or chronic 

(a) Septicemia 

(b) Subacute bacterial endocarditis 

(c) Tj'phoid fever 

(d) Scarlet fever 

(e) Syphilis 

(f) Tuberculosis 

3. Intoxications 

(a) Quinine 

(b) Benzol 

(c) Snake venom 

(d) Sulfonamides 

(e) Ergot 

(f) Arsenicals 

(g) Mercuric bichloride 

(h) Gold salts 

(i) Belladonna 

4. Radiation 
(a) Radium 
(b) X-rays 

5. Jaundice 
(a) Hepatitis 
(b) Cirrhosis 

G. Chronic nephritis with nitrogenous retention 
7. Eood sensitivity (Orris root, etc.) 

8. Vitamin deficiency (C, P and K) 

III. Congenital 
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SjTTiptomatic puipura while usually nonthrombocytopenic, may occa- 
sionally be thrombocytopenic, e.g., following arsenical treatment or ex- 
posure to x-ray. Though most of the cases which occur in pregnancy 
are of the sjmiptomatie variety, we will confine our discussion to the 
primary" type of thrombocjdopenie purpura. 

Purpura was first observed in pregnancy by Arand in 3765. Ten 
years later, in 1775, AVezdhof deserihed essential purpura for the first 
time. Almost a eenturj’’ elapsed till Barnes reported what is commonly 
considered the first ease of purpura in pregnancy. In 1887, Denys first 
noted the absence of platelets in purpura and subdivided puiTnira 
into two types, thrombocytopenic and nonthrombocytopenic. Hayem, 
in 1896, discovered that patients with thrombocytopenic purpura had 
poor clot retraction. In 1911, Duke demonstrated that while tlie bleed- 
ing time was increased, the clotting time was normal. In 1916, Schloffer 
of Prague, at the insistence of Kaznelson, jzerformed the fir.st .successful 
splenectomy for thrombocytopenic purpura. From 1920 to 1940, some 
300 .splenectomies have been done. Since that time, progre.ss has been 
made in distinguishing essential from .symptomatic purpura; in ob- 
serving the effect of splenectomy and in experimenting with innumerable 
medical treatments. 

Thrombocytopenic purpura is more common in women tlian in men. 
It usually makes its appearance in the fir.st decade of life, or in the 
adolescence. In one serie.s, 70 per cent of the patients were le.ss tlian 
24 years old, while in another 27 per cent of the patients were girls 
less than ten years of age. It is stated that under tlie age of ten and 
over 40, it is a mild disease with remi.s.sions. It is thought to be rare 
in the Negro, but in one serie.s of 43 cases reported by Limarzi, there 
ivere three Negre.s.se.s. 

Theories concerning etiology arc many, liut they resolve themselves 
into two main types: (1) Defective production of platelets in the hone 
marrow; or (2) increased destruction of platelets b}* the .spleen. 
Limarzi champions the former theoiy, stating that thrombocytopenic 
purpura is due to faulty maturation of the megakaryocytes in the bone 
marrow, and that splenectomy cures the di.sease by removing a factor 
which is inhibitory to their proper maturation. Prank and Kaznelson 
hold to the latter opinion, l^’rank believes that the spleen produces a 
myelotoxic substance, which by causing a decreased production of mega- 
karyocytes, results in fewer jilatelets. Kaznelson also believes that 
thrombocytopenic purpura is due to thi-ombolytic activity of the 
.spleen. He adduces the following evidence; (3) Megakaryocytes are 
present in the blood and bone marrow in normal amounts prior to 
splenectomy and, (2) platelets increa.se after splenectomy. A thrombo- 
eytolytic .substance has been postulated by some investigatois. In 3938, 
Troland and I^ee reported that intravenous injection of acetone e.xlracls 
of spleens removed from patients with thrombocytopenic purpura re- 
duces the number of platelets in the circulating blood of rabbits. There 
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is a rapid fall in tlie platelets, and an even sharper return to normal in 
48 hours. Despite the fall in the platelets, there are no hemorrhagic 
manifestations. Jerome similarly reported a transient significant de- 
pression in the platelet count, but not on the bone marrow or the mega- 
karyocytes. Other observers, such as Paul and Uihlein, have failed to 
demonstrate, or disprove the existence of sueli thrombocytoljdic sub- 
stances. 

Platelets are formed by budding from the cytoplasm of the megakaryo- 
cjdes in the bone marrow. They are spheric or ovoid, granular bodies 
about two to four microns in diameter witli a life expectancy of three 
to five days. By producing thromboplastin, they initiate clotting. The 
normal number in the blood is 200,000 to 400,000/cubic millimeters. 
Forty thousand is regarded as the hemorrliage level. After a splenec- 
tomy, the level of platelets rises to normal in 24 to 48 hours. From then 
on it may be supernormal, or may fall slightly below normal. Thrombo- 
cytopenic purpura is believed by Whitby and Britton to be due to (1) 
quantitative deficiency of the platelets caused either by primary de- 
fect of platelet formation, or pathologic destruction in the spleen or, (2) 
qualitative deficiency of the platelets. It is not due to the small number 
of platelets because patients with low platelet counts may not bleed. 
Further, the bleeding is not due to the inci’eased bleeding time because 
this is not invariably present. Though there is no convincing evidence 
that it is due to the capillary bed, Brill and Rosenthal feel that the 
changes in the platelets cause changes in tlie capillary walls, while 
McFarlane states that in thrombocytopenic purpura the capillaries have 
malformed loops, damaged endothelium and defective contractility. 
So, at present, there is no adequate explanation as to why patients with 
thrombocytopenic purpura bleed. 

Yet, despite this lack of explanation, bleeding is the chief symptom 
of thrombocytopenic purpura. The patient usually comes to the doctor 
complaining of bleeding from the mouth, or epistaxis, or hematuria. 
The acute phase is more common in early life and the patient ma}’’ 
progress to death from anemia or intracranial hemori’hage. This latter 
is the most feared complication and may result in hemiplegia, menin- 
gitis or death. Reeoveiy from the acute attack occurs in two weeks to 
several months. From then on the disease may be chronic Avith remis- 
sions and exacerbations. 

The most striking physical sign is the presence of purpuric spots 
varjdng in size from the point of a pen to the head of a pin. They 
may even increase in size until they become ecehymoses. Clotted blood 
may be seen at the nares, or the gum margins. Infection of the mouth, 
with Vincent’s organisms is a common association. The liver and spleen 
ai’e rarely enlarged. Most authorities agree that the spleen is palpable 
in less than one-third of the patients Avith thrombocytopenic purpura 
and further state that if the spleen is enlarged, the disease is more 
likely a symptomatic purpura. 
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The diagnosis is confinned by the platelet count. This is the only 
constant laboratory feature. Whereas the platelets are normally 200,000 
to 400,000/cu. mm., thej" are less than 100,000 and may even be absent. 
The second most important laboratory measure is aspiration of the 
sternal ]30iie marrow. Normally mature megakaryocjdes are present, 
while in thrombocytopenic purpura the bone marrow is normal, or there 
is a megakaryocjdic hyperpla.sia. Some authors state that there exists 
a uniform stimulation of all ,the elements of the bone marrow with 
myeloid, erythroid and megakaryoejdie hj^perplasia. Immature mega- 
karyoejdes with hyalinization and vacuolization of the cytoplasm, and 
degenerative types of nuclei are seen. This test excludes metastases, 
aplastic anemia and the leueoiienie phases of leucemia. Prolongation 
of the bleeding time is the third distinguishing ehai’acteristie. By Duke’s 
method, this is normallj’- one to three minutes. It may in thrombo- 
cytopenic purpura, however, be prolonged from ten to ninety minutes or 
strangely enough, ma.v be normal. Clot retraction normally- begins in 
one to two hours and is complete in 18 to 24 hours, while in thrombo- 
cytopenic purpura a soft clot foi-ms which often shows no tendency to 
retract in 48 hours. In thrombocytopenic purpura petechia usually 
occur after the Eumpel-Leede test, the so-called capillary resistance test, 
whereas normally thej^ do not. The clotting time, which bj’’ the Boyce- 
McFettridge technique is normally 8 to 10 minutes, is normal. The 
wliite blood count may be normal, or there may be a leucocytosis. The 
degree of anemia is proportionate to the blood loss. Blood levels for 
calcium, fibrinogen, vitamin C and prothrombin ai’e normal. 

Thrombocytopenic purpura must be distinguished from a host of dis- 
eases. The chief of these, symptomatic purpura of the nonthrombocyto- 
penic variety, whether due to allergy, infection or idiosyncrasy to food 
or drug, is readily di.stinguished by its nonnal platelet count, noimal 
bleeding time and the presence of clot retraction. Hemophilia is dif- 
ferentiated because there is usually a familial history which does not 
exist in thrombocytopenic purpura ; the bleeding in hemophilia is caused 
by trauma; the bleeding time is normal, the clot retraction and the 
platelet count are normal Avhile the clotting time is prolonged. Thromho- 
cjdopenic purpura is readily distingui.shed by laboratory data from acule 
aplastic anemia in which there is defieiencj-- of all the formed elements ol 
the blood, and from acute leucemia in which immature white blood 
cells are present in the bone marrow and the blood smear. Lack of 
vitamin C, commonly called scurvy, and deficiency of vitamin K may he 
readily excluded by obtaining blood levels for the respective vitamins. 
A few rarer diseases, .such as familial epistaxis, hereditary hemorrhagic 
telangiectasia, polycjUhemia vera, lupus erythematosus di.sseminatus, 
von Willebrand’s thrombopathy or Glanzmann’s hemorrhagic thrombas- 
thenia are distinguished by the absence of the blood findings character- 
istic of thrombocytopenic purpura. 
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Table I. Criteria for the Diagnosis of Essential Throiibocytopenic Purpura 



NORMAL 

THROMBOCYTOPENIC PURPURA 

Platelet count 

200,000/cu. mm. 

Less than 100.000/cu. mm. 


400,000/cu. mm. 

ilav be entirely absent 

Only constant abnormality 

Bleeding time 

1 to 3 minutes 

10 to 90 minutes 

(Duke’s method) 

- 

This may be normal 

Capillary resistance test' 

No petecliiae 

Petechiae 

(Eumpel-Leede) 

Sternal puncture 

Normal 

!Megakaryocytic hyperplasia 

Clot retraction 

Begins in 1 hour, com- 
plete in 24 hours 

May not begin in 24 hours 

Anemia 

None 

Normocytic, proportionate to 
the bleeding 

Clotting time (Boyce- 

10 minutes 

Normal 

McFettridge Method) 

Vitamin C 

0.8 to 1.2 mg. % 

Normal 

Vitamin K (Werner, 

100% 

Normal 

Brinkhous Smith) 

Abnormal cells in bone 

None 

None 

or blood 


Treatment 

The treatment of thrombocytopenic purpura is both medical and 
surgical. In the acute phase, the patient is placed in bed, a high 
protein and high vitamin anti-anemic diet is given and Feosol is ad- 
ministered. In accord with the recommendations of Squire and 
Madison, foods to which the patient-might be sensitive are eliminated 
from the diet. Blood, citrated and fresh, or red cell transfusions are 
given to control the bleeding, to keep the red cell count above 2,000,000 
and to keep the blood pressure above 90. Moccasin venom, in dosage of 
0.4 to 1.0 c.e. of 1 to 3,000 solution may be given subcutaneously twice 
weekly. This, however, is without proved effect. High voltage x-ray, 
ultraviolet rays, calcium, vitamin C and paratliyroid extract have been 
given, but most authors agree that they are of little value. Within 
the past year citrus pectin, in dosage of 3 to 9 grams a day has been 
recommended by Isaacs. This checks the bleeding without affecting 
the platelet count. Either spontaneously or because of the above 
therapy, the acute phase will subside. In this interval, foci of infection 
are removed or splenectomy is done. Splenectomy may also be done dur- 
ing an acute episode which fails to respond, but here the risk is greater. 
The primary mortality of splenectomy in thrombocytopenic purpura 
varies Horn 5 per cent as recorded by 'Wiseman to 13 per cent as re- 
ported by Walton. The preoperative preparation includes multiple 
transfusions and the demonstration of a hyperplastic bone marrow. If 
the bone marrow is aplastic, splenectomy is of no value inasmuch as we 
are more likely dealing vdth an aplastic anemia, or a leueopenic leucemia 
rather than an essential thrombocytopenic .purpura. Splenectomj^ is 
contraindicated if there is any doubt of the diagnosis, if there is a 
history of recent drug ingestion and, above all, if sternal puncture 
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fails to reveal megakaiyocj^tes in the bone marrow. The indication for 
splenectomy is a recent exacerbation of thrombocytopenic purpura which 
has not subsided, or an acute phase which fails to respond to medical 
treatment. The curative value of splenectomy in thrombocytopenic pur- 
pura is dramatic. Bleeding ceases as the splenic pedicle is ligated. 
The platelets sharply rise to normal in 24 to 48 hours as was shown 
by Brown and Elliott, then reach a peak in ten days and maj’^ later show 
a secondary fall. Postoperative pneumonia and atelectasis are frequent 
because of the intimate connection of the spleen to the adjacent thorax. 
Sometimes, however, splenectomy fails. This is due to incorrect diag- 
nosis, to the presence of accessory spleens, or to a hypoplastic bone 
marrow. 

During the acute exacerbation the prognosis is guarded. However, 
when the patient i.s less than ten years or over 40, remission occurs 
rapidly. The presence of hematuria is reputed to be ominous because 
death usually follows. At autopsy, the capsules of the kidney glomeruli 
are found filled with blood. Prom our experience this seems to be an 
overstatement. The development of signs of intracranial injury is 
also alarming. Death is usuallj'^ due either to the blood loss or to the 
brain hemorrhage. At autop.sy, the only constant feature is hemorrhage, 
both gross and microscopic. The bone marrow may be normal, or 
may show megakarjmeytic hj^pei-plasia. The lymph nodes are not en- 
larged. The spleen, whether removed at operation or at post mortem, 
is rarely enlarged but is hyperplastic. Meningitis may be superim- 
posed on intracranial hemorrhage. 

Because of its rarity, little is known about thrombocytopenic purpura 
in relation to pregnancy. While there is no way to estimate the num- 
ber of unrecorded cases. Long states that 80 cases of purpura in asso- 
ciation with pregnancy have been reported. Burnett and Klass in 
December, 1943, however, could find records of only 68 eases. Forty- 
six of these they considered as doubtful, 18 they regarded as represent- 
ing symptomatic purpura, and only four were true thrombocytopenic 
purpura. Then thcj^ described in detail tlieir case which they regard 
as the fifth true case of thrombocytopenic purpura recorded in the 
literature. On an analysis of tliese five cases, Burnett and Klass believe 
that there is no causal relationship between thrombocytopenic purpura 
and pregnancy, but rather that thrombocytopenic purpura has periodic 
lapses which may coincide with pregnancy. They state that it is equally 
common in multiparas and primiparas, while Mosher believes that it is 
more common in multiparas. Burnett and Kla.ss further state that 
only one out of five patients had hemorrhagic tendencies prior to the 
pregnancy, and that thej' were normal in previous pregnancies. They 
further believe that thrombocytopenia develops early in pregnancy while 
i\Iosher thinks that it occurs most frequently in the second half of preg- 
nancy. Most authors agree that no hemorrhage occurs at the time of 
deliveiy, though IMosher and also Hirst state that all cases of purpura 
end fatally because of hemorrhage. 
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Perhaps the best method of learning of the relationship of thrombo- 
cytopenic purpura to pregnanej’- is to narrate the few cases which 
have been recorded. We shall first describe tlie five eases wliich Burnett 
and Klass accept as being true thrombocytopenic purpura, add five 
more from the literature, and then report in detail the three cases which 
have been observed at the New York Hospital. The first of the five cases 
accepted by Burnett and Klass was reported by Liebling in 1926. A 
22-year-old primigravida, who, when first seen in the seventh month of 
pregnancy, complained of bleeding from the nose and gums since the 
fifth month. In the sixth month the platelet count was 40,000 but one 
month later it rose to 300,000. An 8-pound, 11-ounee baby was delivered 
in whom peteehiae were present and whose vomitus, urine and stool were 
blood stained. By the fifth postpartum day, the infant’s symptoms had 
ceased while the mother was cured two months post parturn. Siegler, in 
1934, reported regarding a 29-year-old para iii, gravida v who had had 
purpura for the past seven years, who had had a hemorrhage after a 
menstrual period two years ago, and who had a postpartum hemorrhage 
at the last delivery. There were purpuric spots over her entire bodj’^, 
and her platelet count was 80,000. At delivery, the blood loss was 1,500 
cubic centimeters. A 10-pouhd, 10-ounce infant was delivered and died 
on the fourth postpartum day of an unstated cause. Unfortunately, no 
post mortem was performed. In 1935, de Saussure and Townsend de- 
cribed a 35-year-old Negress, para viii, gravida ix, who at term had 
hematemesis, vaginal bleeding and hematuria. The next day, a 
stillborn infant was delivered. At the time of the delivery, the mother’s 
platelet count was 33,000 and the bleeding time 30 minutes. The 
platelets at the time of discharge Avere 144,000. The fourth case Avas 
reported in 1939 by Bernstein, NcAA'inan and Hitzig. In early preg- 
nancy, purpura of the skin appeared; in the fifth month, vaginal bleed- 
ing and epistaxis occurred. The platelet count Avas 10,000, the tour- 
niquet test Avas positive, and the bone marroAV Avas normal. The patient 
Avas treated by transfusions and splenectomy at Avhich time a hyper- 
plastic spleen Avas removed. Postoperatively, the bleeding stopped 
and the purpura disappeared. A 1,400-gram infant, Avho Avas free of 
purpura Avas delivered and died on the eighth day of atelectasis. At 
post mortem, the infant’s hematopoetic system Avas normal. In the last 
ease, Burnett and Klass ’s OAvn, a primigravida had epistaxis and 
peteehiae in the fourteenth Aveek of pregnancy. The platelet count Avas 
15,000; the bleeding time, 27 minutes; the clotting time, four minutes; 
the tourniquet test positive and the clot retractility normal. Spontaneous 
remission occurred and a 3,600-gram infant, aaIio Avas normal, Avas de- 
livered AAdth little blood loss. 

In addition to these five cases, there are five other cases Avhich repre- 
sent thrombocjdopenie purpura. Hottenstein and Klingman, in 1927, 
described a 30-year-old, para i, gravida ii, Avho had a postpartum hemor- 
rhage Avith her first deliA'^ery. When she Avas six months pregnant, pur- 
pura of the trunk and extremities appeared. The platelet count Avas 
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25.000. Transfusions were given and a 3,320-grain infant, who was well 
8 months post partum, was delivered. By the seventh postpartum day, 
the mother’s hemoglobin had fallen to 10 per cent. A splenectomy was 
done with death oceurring on the second postoperative day. The autopsy 
revealed acute endometritis and subcutaneous hemorrhage. Limarzi, 
in 1940, reported another ease which is undoubted!}’- thromboc^dopenic 
purpura. Though purpuric spots had been present for a year prior to 
pregnancy, bleeding from the nose and mouth did not occur until the 
seventh month. After several transfusions, a spontaneous delivery of a 
6-pound, 8-ounee infant occurred. There was no hemorrhage; the child 
was noimal, and a .splenectomy ivas done one month post partum. A 
third case, which is not included by Burnett and lOass, is reported by 
Phythyon and Lartz in 1943. A 28-year-old primigravida when seven 
months pregnant bled from the gums, had hematuria and purpura. The 
bleeding time was increased; the platelets were 68,000. After three 
transfusions, a splencetom}^ Avas done. On the second postoperatwe 
day, a premature stillborn infant was delivered. By the tivelfth post- 
operative day, the platelets were normal, 240,000. 

Troland and Lee describe a fourth case of a 22-year-old woman ivho, in 
August, 1936, noticed bleeding from her gums. Her blood studies 
Avere normal until in December, there aa^s some reduction in platelets. 
On Januaiy 27, 1937, a normal child Avas born, the blood lo.ss being 150 
cubic centimeters. At the time of deliA'eiy, the platelets numbered 

78.000, bleeding time Avas 8 minutes and the tourniquet te.st AA'as po.si- 
tiAm. Throughout the next tAAm month.s, vaginal hemorrhage occurred 
until in April, a splenectomy AA-as done. All .sj’mptoms regre.ssed after 
this, and the blood studies AA^ere normal. 

A fifth case culled from the literature Avas reported by PoIoaa'c in 
l\Iarch, 1940. This patient AA'as a para i, gravida ii, aaIio had had pur- 
pura during her first pregnancy Avhich had oecui-red five years ago. In 
the first pregnancy tlie infant aa-rs normal, and apart from the need for 
tAA'o transfusions, the pregnancy AA-as uncA'cntful. In the si.xth month of 
the second pregnancy ecehymose.s, epistaxis, hemo])tysis and hematuria 
occurred. The platelet count aa^s 60,000, the bleeding time 12 minutes, 
the clotting time 11 minutes and the tourniquet te.st AA’as positive. In tlic 
eighth month of pregnancy, a splenectomy was done. The spleen 
AA-eighed 1,060 grams and aa'us described as a .splenoma Avdth necrosis. 
About a month later, a normal baby aa'RS delivered. The author asserts, 
“I believe this is the first case to be reported of splenectomy in preg- 
nancy complicated by thrombocj'topenic purpura hemorrhagica.” Hoav- 
ever, in 1939, Bernstein, NeAvman and Ilitzig, and in 1943, Phythyon 
and Lartz, repoiled the perfoimance of splenectomies during pregnancy 
for thrombocytopenic purpura. Also in a letter in the Journal of ihc 
American Medical Association in Slay, 1944, Grossman states that Oar- 
lock performed a splenectomy “a fcAV yeai-s ago” for thrombocytopenic 
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purpura occurring during pregnancy. Doubtless there are other unre- 
ported cases. Two additional cases reported by Sanford, Leslie and 
Crue, and Urbanski and Hutner most likelj'' represent thrombocytopenic 
purpura, but the evidence is not sufficient to warrant this conclusion. 

Case Reports 

Prom September, 1932, to June 1, 1944, 43,334 pattients have been 
delivered in the New York Hospital. Three of these had thrombo- 
cytopenic purpura. 

Case 1. — ^P. S., a 17-year-old Negress. Her last menstrual period was 
August 22, 1943, maldng the expected date of confinement May 29, 
1944. Since 1934, at the age of seven, she had had repeated episodes 
of bleeding from the gums. In 1934, tlie platelet count was 6,400. 
Until 1941, she improved on rest and transfusions but at this time, after 
failure to improve and with decrease of The platelet count to 32,000, 
splenectomy Avas done. Her improvement was only gradual, and she had 
several episodes of bleeding from the gums during the first postoperative 
month. In the fifth month of pregnancy, in 1944, three j^cars after the 
splenectomy, she again noted bleeding from gums, dizziness, fatigue and 
dyspnea. When examined, purpuric spots ivere present, and tliere were 
clots of blood about the gum margins. Smear from the mouth contained 
Vincent’s organisms. After several transfusions of red cells, feosol, 
citrus pectin and a high vitamin diet, the patient improved so mueh in 
the course of two Aveeks that she Avas folloAved in the antepartum clinic 
and the hematology clinic. 

She continued in good condition on the above-mentioned routine until 
May 7, when bleeding from the gums again occurred. An examination 
of the urine revealed hematuria, hence she Avas readmitted. Trans- 
fusions, ferrous sulfate, citrus pectin in increasing doses Avere given Avith 
marked improvement for tAvo Aveeks, but then an exacerbation of the 
disease occurred Avith marked bleeding from tlie gums, and hematuria. 
On June 9, 1944, a full-term spontaneous delNery of a 3,520-gram female 
infant occurred. Blood loss Avas 50 cubic centimeters. Bleeding from 
the gums stopped almost immediately after delivery, but blood destruc- 
tion continued as indicated in the foUoAving chart. Her puerperium 
Avas marked by a loAv-grade fever due to intrauterine infection with 
Bacillus aerogenes and anaerobic nonhemolytic streptococcus, and a 
urinary tract infection caused by Bacilhis aerogenes. Sulfonamide 
therapy Avas deemed uiiAvise so 600,000 units of penicillin A\^ere given 
Avith good effect. The remainder of the puerpeilum AAms uncomplicated 
by bleeding or fever. 

The female infant Aveighed 3,520 grams. As no signs of purpura de- 
veloped, and analyses of blood and spinal fluid rei’^ealed no eAudenee of 
internal bleeding, the infant Avas discharged Avith her mother. 

Case 2. — D. C., noticed gastric hemorrhage AAlien she Avas six and had 
profuse menses at 14 in 1930. She then shoAved petechiae of the arms 
and legs. Prior to splenectomy AAffiich Avas done on April 29, 1930, the 
platelet count Avas 20,000, the bleeding time Avas 30 minutes, and there 
Avas delay in the clot retraction. Postoperatively, the platelet count 
Avas 100,000 and the bleeding time aa^s 10 minutes. Subsequently, there 
Avas no bleeding tendency. In the first pregnancy, in 1939, purpuric 
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Table III.. Laboratory Data of Infants 



fi/10/44 

BTR-^H 

C/33/44 

3 DAYS 

6/19/44 

9 DAYS 

Henioglobiii 

10.5 Gm. 

14.5 Gm. 


Red blood cells 

7.100,000 

3.800,000 


White blood cells 

15,300 

8,000 


Platelets 

290,000 

160,000 

235,000 

Nucleated red blood cells (per 100 
AA'liite cells) 

Prothrombin 

5 

8 

88% 

Bleeding time 

3.0 minutes 

1 minute 

Clotting time 

IG minutes 

4 minutes 

4 minutes 

Clot retraction 

Almost complete 
in 6 hours 

Normal 



spots were present but all blood tests were normal. There were occa- 
sional nosebleeds one month prior to term, and the platelet count fell 
to 45,000. Blood loss at delivery was 60 cubic centimeters. The infant 
weighed 3,100 grams. About five houi*s after birth, many petechiae 
appeared on the infant’s extremities. Tliere was a cephalohematoma on 
the right parietal area. The petechiae spread until they covered the 
entire body. The platelet count was 120,000; the red cells numbered 
5,400,000; the bleeding time was gi'eater than 7 minutes and the clotting 
time was 3 minutes. The infant began 1o vomit blood-stained mucus. 
Despite many transfusions, the infant died on the third day. The au- 
topsy revealed jaundice, suliaponeurotic hemorrhage of the head, sub- 
araclinoid hemorrhage, hemorrhage into the subcutaneous tissue, and 
petechiae of the thymus and visceral pleura. In 1941, a spontaneous 
abortion occurred at 3 months. In the third pregnancy, in 1942 to 1943, 
when three months pregnant, platelet count and bleeding time were nor- 
mal, but the tourniquet test shoAved numerous petecliiae. At delivery, 
the blood loss was 100 cubic centimeters. A 3,300-gram liaby Avas de- 
livered in AAdiom purpura developed one hour after delivery, but in Avdiom 
no bleeding occurred. The platelet count Avas 40,000; bleeding time 
Avas more than 90 minutes ; clot retraction Avas absent and sternal aspira- 
tion shoAved a decreased number of megakaryocytes, and failure of pro- 
duction of platelets. After multiple transfusions the child improA’-ed. 
Six Aveeks after delivery no bleeding had occurred, the purpuric spots 
had disappeared and the bleeding time AA^as 3 minutes. There is no 
further folloAV-up on the patient. 

Case 3. — S. A., in 1935, at 17 years of age, had an induced labor in 
the seA’-enth month because of eclampsia. In the second pregnancy, in 
1936, though partial premature separation of the placenta occurred, a 
living 1,500-gram baby Avas delivered. In December, 1941, the patient 
noticed bleeding from the gums, A’^aginal hemorrhage and eccliAonoses. 
At this time, the platelet count Avas 10,000, bleeding time aa^s over 30 
minutes, clot retraction AA^as defective, Avhile the tourniquet test Avas 
positiA'^e. The bone marroAv AV’^as normal. A splenectomy Avas done on 
January 8, 1941. All bleeding ceased and the platelets rose to 360,000. 
The postoperative course aa^s complicated by atelectasis and broncho- 
pneumonia of the left loAver lobe. The spleen Avas unremarkable. In 
the fifth month of the third pregnancy (August, 1943), the platelets 
AA^ere 520,000 and the bleeding time AA’^as one minute. In January, 1944, 
a 3,560-gram infant AAms deliA’-ered, the blood loss being 450 cubic centi- 
meters. Both infant and mother were discharged Avell. 
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Discussion 

How is the child affected by the thrombocytopenic purpura of the 
mother? Some answer has already been given by the case reports. A 
great variance of opinion exists. Mosher states that 50 per cent of 
the infants die in iitero, or after delivery. Burnett and Klass, at the 
other extreme, believe that if the fetus develops jiurpura, it is not es- 
sential thrombocytopenic purpura but is symptomatic purpura, or is 
due to familial platelet defect. Rushmore, in 1925, reported seven in- 
stances in which purpura was present in both motlier and child. Our 
second case will add two more examples of this, the fir.st baby dying 
of congenital thrombocytopenic purpura, the second living and also re- 
garded as an example of congenital thrombocjdopenic purpura. 

AValton states that if the blood picture of the purpuric mother shows 
a complete remission after splenectomy, the newliorn Avill be free from 
thrombocytopenic purpura. Our third ease illustrates this. Wiseman, 
Doan and Wilson believe that while thrombocytopenic purpura is often 
congenital, there is no proof that it is inherited. Whiting and Barritt 
report a woman who had a splenectomy at the age of 14, and who 10 
years later had two babies, both of -whom developed purpuric spots and 
died within three days after deliver}’- of intracranial hemorrhage. They 
assert that these cases represent congenital thrombocytopenic purpura 
rather than hemorrhagic disease of the newborn because of (1) tlie im- 
mediate spontaneous appearance of the hemorrhage, (2) the normal pro- 
thrombin level of the second baby, (3) the fact that neither infant re- 
sponded to whole blood and (4) the fact that vitamin K was given ante- 
natally and to the baby after birth. Just what the prognosis of the 
baby is, is difficult to state but from an analysis of the ten cases repoi’ted, 
it would appear better for the infant if the disease is in a chronic phase, 
and if a splenectomy has been done prior to the pregnancy. 

Tab-le R''. Outcome ix Infants 

N.Y.II. DIED DIVED ____ 

1 (Congenital thrombocyto- 
penic purpura) 

1 (Normal) 

1 (Normal) 

1 (Bled until the tilth day) 


1 (Normal) 
1 (Normal) 
1 (Normal) 

1 (Normal) 
1 ( Normal ) 


Case 1 


Case 

Case 

Literature 

Case 

Case 

Case 

Case 


Case 

Case 

Case 

Case 

Case 


8 

9 

30 

11 

12 


1 (Congenital thrombocytopenic 
purpura) 


(Died on the fourth day. No 
autopsy obtained) 

(Stillborn) 

(Post splenectomy. Died on the 
eighth day of atelectasis and 
prematuritj’) 


1 (Stillborn, postsplenectomy) 
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Summary 

Thrombocytopenic purpura has been discussed both as a*" disease entity 
and in relation to obstetrics. In addition to the five eases vdiich are re- 
garded by Burnett and Klass as true purpura, eight more have been 
added — five of these from the literature, and three from the New York 
Hospital records. 
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A STUDY OF COMMERCIALLY MANUFACTURED 
CATAMENIAL TAMPONS* 

Irja Elizabeth Widenius, M.D., New Yop^k, N. Y. 

(From the Department of Obstetrics and Gynecolopy, Columbia University) 


Part I 


I N RECENT years, there has been a very marked increase in the use 
of commercially manufactured tampons for the control of women’s 
menstrual flow. The purpose of this study was to investigate various- 
types of commercial menstrual tampons with respect to their anatomical 
correctness, and the protection and comfort provided to the wearers. 
To make the study as generally helpful as possible, many factors were 
considered, and a great number of women were examined before tlie sub- 
.iects were finally selected. Women of marked pathology were ex- 
cluded and those finallj^ chosen included women of various pehnc t^Ties 
and engaged in divei-se occupations. The study makes final report on 
25 women although manj^ more cooperated in the work. No case has 
been reported unless the women were tested with at least two different 
tampons. Some of the women were not able to coojierate fully during 
the entire time, although they were seen at intervals during the course 
of the investigation. Three of them were tested for 7 months, 2 for 5 
months, and the remainder from 1 to 4 months. Of the 25 women 
finally included, 12 have been reehecked within a year, and not one has 
.shovm any unfavorable effect from the u.se of tampons. During the 
period of this study, one woman was operated upon for a condition 
which existed before .she ever used tampons, 5 Avomen became pregnant 
— all primiparas — of whom 3 were delivered before the conclusion of 
this study. 

All of the women Avere .sub,ieeted to a i-outine examination. Urethral 
and cerA'ieal smears Avere taken and examined, hut no cases of gonorrhea 
AA'^ere discoA-ered. The A'aginal .secretions AA'ere examined for Trichomonas 
Amginalis by the hanging drop method, and all examinations Avere found 
to be negatiA'e. A .stud.v of the A'aginal epithelium Avas undertaken. The 
vaginal .smeais reA'ealed noimial epithelial cells to be present in all. 
Vaginal pH AA-as determined by B.D.H. UniA'ersal Indicator and found 


to range from 3.0 to 5.5. 

The Avomen Avere que.stioned as to their previous usage of tampon.s 
Avhether they had experienced di.seomfort, as defined to mean “an aAvare- 
ness of the tampon Avithin the A'agina,’’ or “burning,” defined as “the 
uncomfortable .sensation at the inlroitus” Avhich is noted more fi'e- 
quently Avhen no inserter is u.sed, or Avhen the inserter is used Avitliout 
Avater or other lubricant to minimize friction during insertion. Of the 


♦This study iva-s made rc.-^-sIble by a grant from The Pcnsonal Products Corpor.-i 
tion. 
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9 women who had previously used tampons, 7 liad used tampon No. 7, 1 
tampon No. 5, and 1 tampon No.. 1. Of those using tampon No. 7, 5 
reported discomfort, as did the woman using tampon No. 5, and 2 re- 
ported “burning.” 

Of the 25 women, 16 classified their menstrual flow as “moderate,” 5 
“heavy,” 2 “heavy at first” and 2 “scant.” When an attempt was 
made to correlate the individual woman’s estimate of the amount of flow 
with the iiumher of pads or tampons used, it became obvious that the 
description was often inaccurate. Conclusive results could he obtained 
only from correlating the lengdli of adequate protection with the 
actual weight of the absorbed menstrual blood within the pad or tampon. 



Fig. 1. — Tampon 1, after application of sodium tetraiodophenolphthalein, showing 

cervix and the vagina. 


Studies of Commercial Tampons 

Commercially manufactured catamenial tampons aro of two general 
types. The first are those which are inserted by the user Avithout the 
aid of an inserter. The other type is placed inside the vaginal tract 
with the aid of an inserter. Some tamiDons are not compressed for use, 
and some have been compressed to a smaller size so that they are inserted 
in the compressed size and expand within the vaginal canal as they 
absorb the menstrual flow. 
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The tampons numbered 1, 2, 3 and 4 in tliis study are tliose designed 
to be inserted without the use of a mechanical inserter. 

Tampon No. 1 looks like a soft cotton, ball. Its outer measurements* are 1% 
inches by 1% inches by 1% inches, and it consists of two loosely, spirally wound 
cotton balls separated by 8 layers of surgical gauze. The whole is fastened to- 
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gether by means of a -waterproofed cord with double ends which hang loosely for 
a distance of about 5. inches, and which provide for the removal of the tampon. 
The surface of tampon No. 1 is soft, and pieces of cotton slough off on very slight 
handling. It is -m-apped individually in cellophane, and according to the manu- 
facturer’s leaflet, is sterilized after being wrapped. 
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EXTERNA12 OS ^ 



Fig. G. — Tampon 3, .sliow.s tampon in vagina in)mecliately aftor in.sertion. 



pjg_ 7, — Tampon 3, shows tampon 20 minutes after insertion. 
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Tampon No. 2 consists of a strip of surgical cotton, approximately 2% inches in 
width and 7 inches in length, that is wound on itself with a string in its core to 
produce a loosely wound roll, approximately % of an inch in diameter and 2% inches 
in length. Lateral compression on 6 sides results in a final diameter of % of an 
inch with no alteration of the length bj’’ compression. The tampon ready for use 
measures 2% inches in lengfh and % of an inch in diameter. Both the pointed 
end and base are somewhat rounded. Tliis tampon is wrapped in cellophane in 
packages of 2 and 4. 



Pig-. S. — Tampon 4, shows tampon 20 minutes after insertion. 


Tampon No. 3 is individually wrapped in cellophane and is nonextending. It 
measures approximately 2% inches in length and of an inch in diameter, and 
has a draw string anchored by means of a chain-lock stitch about % of an inch 
from the base which permits 3% inches to hang free for removal. The pointed end 
is well beveled, covered with a sizing substance, 'to anchor the ‘'quilting” threads 
which interlace diagonally along the sides of the base. There are two layers of 
“quilting” threads one on the outside overlying the thin layer of cotton which it- 
self covers a core consisting of a roll of cellulose, bound together by the other layer 
of “quilting” threads. The base of this tampon is square cut. 

Tampon No. 4 — this is an uncompressed type of tampon that measures 2% inches 
in length and % of an inch in diameter. It consists of a roll made from a strip 
of surgical cotton approximately 8% inches in length and 2% inches in width. The 
pointed end is well beveled and coated with a sizing substance to aid in the main- 
tenance of shape and smoothness. A strip of cellophane 1% inches in width is 
wrapped around the body of the tampon and anchored about % of an inch from 
the base edge by means of a draw string. The cellophane strip is perforated by 
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numerous holes Ho of an inch in diameter. The base of this tampon is square cut 
and the draw string is well anchored with a chain-lock stitch placed about a half 
inch above the base of the tampon, allowing the ends of the string to hang free 
for approximately 3% inches. 



Fig. 9. — ^Tampon 7, show.s tampon in vagina immediately after insertion. 



Fig. 10. — Tampon 7, sliow.« tampon -10 minute.*? after in.sertion, .showing expiin.slon. 

Tanijions No. 7 and No. lU are compressed tampons packed in mechanical in- 
serters de.signed to place the tampon within the vaginal camil. 

Tampon No. 7 — this tampon is individually wrappfod in cellophane and comes in 
three sire.-* — ^junior, regular and super. In this .study, tlie regular .«)ze is con.sidercd 
as an average to compare with the other tampons which come in one size only. 
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Tlie inseiter consists of tno tubes of highly glazed paper telescoping within each 
other. The outer tube is 2% inches in length and %o of on incli in diameter. The 
inner tube is 3 inches in length and % of an inch in diaTueter. The tampon con- 
sists of a strip of surgical cotton approximately 1% inches in nddth and 4 inches 
in length. Through the length of the tampon, thcie is a cord scivn in by means of 
a lock stitch. Compression in two diiections pioduce° a tampon approximately 
% inch in diameter and 2 indies in length, nhich is placed nithin the outer tube 
of the inserter so that a short tuft of the tampon pi ejects from within the tube 
for a distance of a little over % inch. This tuft by viitue of slight expansion of 
the cotton fibeis forms a mushroom wedge ovei the end of the tubing. The removal 
string is approximate!}' 4% inches in length. Inseition is effected by means of 
pressuie on the inner tube which acts as a plungei nhen the outei tube is inserted 
in the introitus. 



Fig’. 11. — Tampon 12, shows tampon in vagina immediately after insertion. 


Tampon No. 12 — this is a compressed type of tampon made of a 4-inch square 
of cotton with two lateral edges folded to the center to foim a strip 4 inches long 
and 2 inches vide, with fibers lunning lengthnise. A chain-lock loop of cord en- 
compasses the middle of this stiip before it is folded in half. A double length of 
cord hangs free from the tampon for a distance of about 3% inches. Compression 
and shaping results in a tampon measuiing appi oximately 1^4 inches in length and 
%o of an inch in diameter with a hollow coie extending almost the entiie length of 
the tampon. When fully expanded, the length nevei exceeds 2 inches which is the 
length of the folded strip before compression. The inseiter consists of an outer 
tube of kid- glazed paper approximately 3 inches in length and % of an inch in 
diameter. The outer tube oi casing has a finished edge at its open end which enters 
the vagina during insertion. The closed end holds tlie inner tube or plunger in place. 
The two ends of the plunger are flaied outwaid to pieient dislocation of the two 
parts during use. The tampon is entirely contained 'within the inserter, and the 
strings protrude fiom the fiee end of the plunger. Tlie entire unit is individually 
wrapped in transparent parchment paper. 
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In this study of tampon No. 1 (the nonexpanding cotton ball tjTpe), it 
was considered inadequate in 3 instances ; adequate in 12. None reported 
discomfort and only one reported a clot. The insertion of this nonex- 
panding “cotton ball” type of tampon is difficult. Incomplete insertion 
within the introitus is the usual result, but the softness accounts for 
the lack of discomfort felt. Contamination is unavoidable. 

In the use of tampon No. 2 (fixed length of 2i/s inches with lateral 
expansion only) : Protection was considered adequate in 14 instance.s, 
vith one report of leakage after 3 hours. It was reported comfortable 
in 8 instances, with 7 reports of slight discomfort at the inti'oitus. There 
were 4 reports of a few small clots, and 11 of no clots. In the use of 
tampon No. 2, discomfort at the introitus in almost one-half of the cases 
is caused by the length of the tampon. Insertion is also a problem since 
contamination of the vagina cannot be avoided, and placement Avithin the 
introitus cannot be readilj" accomplished. 



Study of tampon No. 3 (nonexpanding) . Prolection Avas reported 
adequate in 12 in.stanee.s, inadequate in 2. TJie tampon AA'as comfortable 
in 5 instances, slight discomfort A\'as reported in G instances. In 13 
instances, there Avere no clots, in 2 a fcAv small ones. In the use of 
tampon No. 3 discomfort at the introitus is caused by the length of the 
tampon. In.sertion AS'ithout contamination is difficult, and placement 
Avithin the introitus is not readily accomplished. 

Study of tampon No. 4 (nonexpanding). Protection Avas reported 
adequate in 11 instances; inadequate in 4. It Avas comfortable in 4 in- 
stances, but theie Avere 4 complaints of discomfort at the introitus, 2 
complaints of “burning," one of pain due to the length of the tampon, 
and one of a feeling of “heaviness.” Discomfort at the introitus and 
the other complaints in the use of tampon No. 4 indicate that this tampon 
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Table I. Physical Exasiihation op AVosieh Used in Study of Tampons 


CASE 

EXTERNAL 

GENITALIA 

VAGINA 
( DEPTH) 

cervix; 

UTERUS 

ADNEXA 

1 

Normal 

3 inches 

Infantile 

Infantile 

anterior 

Slight tender- 
ness 

2 

Normal 

4 inches 

Erosion 

Small 

Small anterior 

Negative 

3 

Normal 

4 inches 

Narrow 

Nabothian cyst 

Small anterior 

t 

Negative ■ 

4 

Eelaxed 

4^2 inches 

Eeetocele 

Cystocele 

Slightly en- 
larged 

Enlarged an- 
terior 

Fibrotic 

Tender 

Negative 

5 

Eelaxed 

4% inches 

Eeetocele 

Cystocele 

Prolapsed 

Small 

3-inch retrover- 
sion 

Thickening in 
left fornix 

G 

Normal 

3% to 4 inches 

Infantile 

3 -inch retrover- 
sion 

Mass — ^left 
fornix 

7 

Normal 

3% inches 

Normal 

3-inch retrover- 
sion 

Mass — left 
fornix 

8 

Normal 

4% incites 

Soft 

Slightly en- 
larged 

Tender 

Tliickening and 
tenderness in 
fornices 

9 

Normal 

4 inches 

Normal 

Small anterior 

Negative 

10 

Normal 

2% inches 

Erosion 

Infantile 

Small anterior 
Small fibroid 

Negative 

11 

Normal 

3% inches 

Infantile 

Infantile anter- 
ior 

Negative 

12 

Normal 

4% inches 

Normal 

Lacerated 

Small anterior 

Negative 

13 

Normal 

3% to 4 indies 

Small 

Small 

3-inch retrover- 
sion 

Negative 

14 

Eelaxed 

4 inches 

Normal 

Lacerated 

Small 

3-incli retrover- 
sion 

Thickening in 
left fornix 

15 

Normal 

4% inches 

Normal 

Small 

Negative 

% 

16 

Normal 

3 inches 

Elongated 

Small 

3 -inch retrover- 
sion 

Nontender 

Slight thicken- 
ing and ten- 
derness in 
fornices 

17 

Normal 

3% inches 

Erosion 

(healing) 

Small 

3-inch retrover- 
sion 

Negative 

18 

Normal 

3% inches 
Narrow 

Slight erosion 

Small anterior 

Negative 

19 

Eelaxed 

Gaping 

41/4 inches 

Lacerated 

Erosion 

Small anterior 
Eetrocessed 
Small fibroid 

Negative 
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Table I — Cont’d 


CASE 

EXTERNAL 

GENITALIA 

VAGINA 

(depth) 

CERWX 

UTEPvUS 

ADNEXA 

20 

Eelaxed 

Gaping 

4 inches 

Lacerated 

Slightly en- 
larged 

Fibrotic 

Eight and left . 
ovaries pro- 
lapsed 


This woman has undergone operation for menorrhagia and metrorrhagia 
which she complained of, before being used in tampon series. 

.21 

Normal 

4 inches 

Normal 

Small anterior 

Negative 

22 

Normal 

.3% inches 

Erosion 

Small 

Negative 

23 

Gaping 
Eelaxed 
Slight ir- 
ritation 
Frothy 
discharge 

4 inches 
Cystocele 

Lacerated 

Small anterior 

Negative 

24 

Normal 

4 inches 
Ecctoeele 

Lacerated 

Eroded 

Bleeding from 
external os 

Small anterior 

Tenderness in 
fomices 

25 

Normal 

4 inches 

Small 

Slightly en- 
larged 

1-inch retrover- 
sion 

Drawn to left 

Negative 


is too long for the average woman. Insertion l>y the fingers results in 
contamination, and placement within the introitus is difficult and not 
always completed. In 14 instances, no clot was found, one report men- 
tioned a few small clots. 

Study of tampon No. 7 (2-way exiiansion). Protection was reported 
adequate in 7 instances; 8 reported leakage. No discomfort in 9 in- 
stances, but 6 complaints of discomfort at the introitus or a “heavy” 
feeling. Proper jilacement of tampon No. 7 without contamination is 
aided bj- the use of an inserter. Placement within the introitus accounts 
for the lower incidents of discomfort, although the tampon is too long 
for the average vaginal tract. It displaces the cervix or expands out- 
wardly to cause discomfort. No clots in 13 instances; one with a few 
small ones. 

Study of tampon No. 12 (2-way expansion). Adequate protection 
reported 11 times; one report of leakage and 3 of slight leakage. 
Thirteen reports of “comfortable”; 2 of .slight discomfort. Eleven re- 
ports of no clot; 3 of a few small clots. The u.se of an inserter with a 
shorter tampon reduces the incidents of discomfort if proper placement 
is accomplished. Contamination is avoided. In this and in all the 
previous studies, the absence of clots on the tampons in the greater num- 
ber of eases is significant, since it proves that men.strual blood is not 
dammed back by the presence of a tampon within the vagina. 

Part II 

Roentgenogram visualization of the position and action of catamenial 
tampons within the vaginal tract was undertaken. Difficulty was en- 
countered until a radiopaque substance could be prepared that would 
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mix well with menstrual blood in the vagina. It was considered desirable 
to develop a technique whereby tlie tampons could be inserted and ob- 
served. 

The cer\dx and the vagina were well exposed by means of an 0 ’Sulli- 
van-0 ’Connor vaginal speculum, and the walls thoroughly sAvabbed 
with a preparation compounded in the following manner: Ten grams 
of sodium tetraiodoplienolplithalein Avere dissoh’^ed in sterile AA'^ater to 
make a saturated solution, to AAdiieh sufficient poAvdered gum acacia 
(approximately 2 to 3 grams) AA^as added to thicken the solution. This 
preparation AA^as aUoAved to stand one hour before use, Avith frequent 
thorough stirrings. The use of this preparation resulted in a soft out- 
line of the vagina and cervix. The tampons AA^ere dusted Avith dry 
poAvdered barium sulfate lief ore insertion, resulting in a sharper out- 
line. Exposures AA’^ere made after prepai’ation of the A'^aginal tract, 
and again after insertion of the tampons. In tlie case of compressed 
tampons, exposures AA^ere made again after an interval to alloAv expan- 
sion to take place. The tampons Avere inserted Ijy tlie AA^omen themselves. 

Summary 

1. A study of 6 commercially manufactured tampons used for the 
control of the menstrual floAv in Avomen aa'rs conducted on a group of 
25 Avomen of varying ages and pelvic types. 

2. Five of the 25 Avomen subsequently desired childbearing and suc- 
ceeded, indicating that the use of tampons does not prevent conception. 

3. Nine of the 25 AA'omen had used tampons at some time previous to 
this study indicating a fairly AAddespread acquaintance AAdth the use of 
tampons as a method of controlling the catamenial floAv. 

4. Description of the amount of floAv by a patient is not ahvays con- 
sistent Avith the number of pads used, indicating that adequate protection 
can be judged onlj'' by correlating the length of complete protection AAuth 
definite amount of menstrual floAA’^, which can be determined only by 
Aveight. 

, 5. Seven of the 25 Avomen had cervical erosions, but only 2 of the 7 

had used tampons previously. Of the 2 aa’^Iio had used tampons previ- 
ously, one had a lacerated cervix resulting from childbirth, and the 
other had an erosion AAdiich is commonly classified as a congenital erosion 
of the cervix. 

A shorter tampon is to be preferred, since its use is least likely to 
cause pressure against the cervix. 

6. Pour of the 6 tampons Avere inserted manually bj'- the women, and 2 
Avere inserted by the use of indiAudual inserters. The use of an inserter 
permits proper placement of the tampon AAuthin the vaginal tract AAuth- 
out contamination bj’- the fingers. 

7. Three of the 6 tampons are of the nonexpanding tjqic AAoth a fixed 
length. Tampon No. 1 is the shortest being only 1% inches. Tampon 
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No. 3 and tampon No. 4 are both over 2 inches in length. Clinical find- 
ings favor the shorter tampon. 

8. The remaining 3 tampons are of the expanding type. Tampon 
No. 2 has a fixed length of 2l^ inches, and expands only laterally. The 
other two expand both laterally and lengthwise. Tampon No. 7 has a 
fixed length of 4 inches before compression, and the other tampon No. 12, 
has a fixed length of 2 inches before compression. 

9. Eoentgenogram visualization of the position in action of catamenial 
tampons indicates tliat tampons approximately 2 inches in length are 
least likely to deflect the ceiwix, in the average woman. Tampons ivith 
a rounded base are readily removed. 

The study taken as a whole leads to tlie conclusion, that catamenial 
tampons can be used by the average woman to control an average 
catamenial flow with safety, comfort, and complete protection, provided 
that a short tampon is properly placed well witliin the introitus. 

The author u’ishc.s to express her appreciation to Dr. Benjamin. P. Watson, profes- 
sor of Obstetrics and Gjmeeology, Columbia University for his interest in and super- 
vision of this study. 



VAGINITIS TREATED WITH AN ANTISEPTIC BUFFERED 

ACID JELLY* 

John C. Brougher, M.D., P.A.C.S., Vancou\t2R, Wash. 

T hat leueorrhea remains as a present-day iDroblem is boxme out by 
Polak’s statement that 85 per cent of Avomen, married or single, have 
infected cervices.^ IManj" publications report figures indicating that 
Trichomonas vagimtlis infections are present in 25 to 33 per cent of 
women. 

Recently, several papers have appeared in tlie literature regarding 
the effective use of buffered aeid .iellies in the treatment of various 
vaginal infections. The change to present-day conceptions of vaginal 
physiology may be summarized by the editor’s statement in the Yearbook 
of Obstetrics and Gynecology, 1943,^ “During the past fcAv years we 
have come to recognize the importance of the pH of the vagina. Nearly 
- all vaginal infections can be more readily cured bj^ maintaining a low 
pH medium than by anj^ other method of treatment. Regardless of the 
drugs used, the important consideration' is the pH.” 

Ill an extensive and excellent study of vaginal infections, Rakoff and 
Casper,® utilizing an original x-ray technique, reported interesting re- 
sults following the use of different products. It was concluded that 
Avater-dispersible jellies, adjusted to the proper acidity (pH 4.0) are 
preferable as bases for solutions, suspensions, antiseptics, fungicides, 
sulfonamides and estrogens. Conversely, capsules and tablets ivere not 
satisfactory. A practical point is that the medication may be continued 
by the patient at home. 

Chrisman,^ using a buffered acid jelly reported excellent clinical 
response in 100 of 129 cases within se^mn Aveeks. These included non- 
specific vaginitis, cervicitis, trichomonas vaginitis, cervical erosions, 
and vulvar and urethral irritations. Definite relief and improvement 
occurred in one to tAvo Aveeks. An interesting observation Avas that the 
average pH of the posterior fornix prior to therapy AA'as 7.8 and often as 
high as 8.0 or 9.0. FolloAAung administration of buffered acid jelly, 
Avithin six AAmeks, the midvaginal pH AAms 4.0 to 5.0 and the pH of the 
posterior fornix 4.5 to 5.5. 

From 1936 to 1940, Roblee® reported definite clinical response AA'ith 
the use of anhydrous lactose to create a vaginal environment of pH 4.5. 

Roblee,® 1943, combined a buffered aeid jelly (pH 4.0 to 4.5) Avith a 
sulfonamide and obtained satisfactory results in 112 cases of coniza- 
tion of the ceiwix and 71 cases of vaginitis. He concluded that buf- 
fered acid jellies are of value in the management of cervicitis, vaginitis 
(especially trichomonas), and monilia infections. 

‘Caprokol Jelly, which consists of hexylresorcinol 1:1,000 in a buffered base titrated 
to a pH of 2.0, was generously supplied for this study by Dr. Earl L. Burbidge, of 
the Medical Research Division of Sharp & Dohme, Phiiadeiphia, Pa. 
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. Allen and Baum," 1942, reported 282 patients treated by means of 
vaginal instillations of acid buffered water-soluble jellies. The pH 
as well as medicaments were varied, Thei’’ found that nitrazine paper 
was sufficiently accurate to measure pH, the results having cheeked 
within a range of 0.5 when compared with the Beckman potentiometer. 
The authors conclude in part, that a buffered acid jelly is an effective 
and acceptable method for the treatment of vaginitis, providing sj'mp- 
tomatie relief (84 per cent of patients) and causing apparent cures in 
monilia and nonspecific infections. 

In 1940, Bland and Rakoff,® used a buffered acid jelly at pH 2.5 to 
4.6 and found it extremely useful in the treatment of nonspecific in- 
fections of the vagina, cervicitis, endoceiwicitis, traumatic injuries and 
in the alteration of the vaginal flora. 

Karnaky,® in an extensive review study, found tliat the most im- 
portant factor in treating trichomonas vaginitis was the pH, and that 
to be effective, solutions, tablets, powders or jellies should lie pH 5.0 
or lower. 

Vaginal physiologj'’ is characterized by cyclic changes. In childhood 
and after the menopause, estrogenic production is at a low level, the 
glycogen content of the vaginal epithelial cells is decreased or absent, 
and Doderlein’s bacilli are usually not present. These factors produce 
an alkaline environment in the Amginal tract which is conducive to the 
growth of pathogenic organisms and organi.sms which are not normally 
a part of the vaginal flora (B. colt, staphylococci, streptococci, tricho- 
monas, monilia, etc.). The normal acid reaction is determined by the 
glycogen content of the vaginal cells, which in turn, is dependent on the 
e.strogenic level present. Doderlein’s bacilli, which are acid forming 
organisms, utilize the available glycogen and maintain a pH of between 
4.0 to 5,0. This is an unsuitable environment for pathogenic organisms, 
the majority of which require an alkaline medium for growth and re- 
production. 

The present study was instituted with the object in mind to provide 
replacement therapy locally in an attempt to cause a rapid return to 
normal and physiologic conditions Avithin the vagina. 

In 1931, GreenhilP" reported the effective use of hexylresorcinol 
solution in combating Trichomonas vaginalis infections. I^Ioore,” in 
1941, reported the use of a ivater-soluble jelly containing hexylresorcinol 
in the treatment of trichomoniasis. The solution was found to be effi- 
cacioirs, but uniformlj" excellent results (87 per cent) were obtained 
in Moore’s study. The jelly also u.sed in Greenhill’s study of 145 pa- 
tients, is buffered and maintains a pH of 2.0. In addition, hexj'l- 
resorcinol 1:1,000 provides an effective germicide with a low surface 
tension Avhieh is of definite value in reaching the entiio surface of the 
vagina, and also adds local anc.st belie and antipruritic activity. Other 
similar jellies do not provide as low a pH as the preparation u.sed in 
this investigation and those referred to above. 

The following types of cases were treated Avith this preparation: 
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Trichomonas vaginitis ' 13 

Monilia vaginitis 3 

Pruritic vulva 5 

N'onspecific vaginitis 10 

Postpartum cervicitis 14 

Postpartum vaginitis, u'ithout appreciable cervicitis 12 

Antepartum vaginitis, of ivhich 10 showed trichomonas 36 

Postpartum vaginitis with erosion. 20 

Tender episiotomy scar with vaginal hyperemia 4 

Senile vaginitis 2 

Vaginitis in nullipara with dysmenorrhea 1 

A'’aginal surgery with postoperative discharge 3 

Venereal warts in obstetric patients 5 

Hypo-estrinism 4 

Vaginitis — nonspecific treated with Gaprolcol Jelly 12 

and Stilbestrol 

Acute vulvitis 1 


At the time of tlie first examination, pH determinations were made 
using pHydrion paper/" The container for this paper shows color in- 
dicators for a pH ranging from 1 to 11. Tliis paper, wlien tested with 
the hexylresorcinol jelly showed a pH of approxiinatelj^ 1.0. Specimens 
for estimations of the pH were taken from both the cervix and vaginal 
wall with a cotton applicator, or tvith a bulb on a glass rod used for 
aspirating vaginal secretions. 

Vaginal smears were made and stained in representative types of 
cases. The appearance of the cells and the pH of the vaginal secretions 
depends upon the menstrual cycle and tlie amount of inflammatory 
reaction present. 

The patient is provided with specific instructions regarding the use 
of this preparation. She is advised either to boil the glass applicator, 
or to cleanse it with rubbing alcohol before inserting into the vagina. 
The jelly is instilled twice daily, morning and evening, during the 
acute stage of an infection. One application consists of approximately 
5 c.c. of the preparation. Should the vaginal discharge be extensive, a 
perineal pad maj^ be used. Eapid improvement occurs, Avithin one to 
two Aveeks and the instillation of the jelly can be reduced to one applica- 
tion daily. A boric acid douche is adAd.sed before the patient reports 
for examination and folloAA’^-up study. 

The earliest the jelly has been given to pregnant patients Avas in the 
second month and the latest, the eighth month. The jelly maj'^ be used 
Avithout danger of introducing infection Avhich might occur Avhen an 
irrigation or douche is employed. 

Patients Avith pelvic pathology other than cervicitis and vaginitis Avere 
excluded from this studj’’. Hexylresorcinol jelly has been utilized in a 
Avide variety of conditions. Numerous reports are available including 
various types of medication used in the treatment of vaginal infections. 
In postpartum cervicitis, it Avas found that the medicated jelly with a 
pH of 2.0 controlled the infection pi'omptly and as efficiently as douches, 
tampons or poAvders. In four of fourteen patients, it AA’^as necessary to 


•Manufactured by the Central Scientific Co. 
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coagulate tlie cervix. In twenty eases of postpartum vaginitis with 
cervical erosion at the six weeks’ examination period, all but one had a 
complete reversal of the pathologic condition after a course of treat- 
ment with the jelly. 

It has been observed that in comparison with otlier methods used to 
correct the majority of vaginal infeelion.s, the_ preparation used in this 
study has been the most effective agent yet available in healing erosions 
and allied infections. It must be noted, however, that a certain per- 
centage of patients has presented reeuiTences of infections and during 
the wartime shifting of population, it has been difficult to follow most 
patients long enough to be certain of pei’manent results. Ten per cent 
of patients found to have acquired a I'richomonas vaginalis infection 
have shown recurrence or reinfection, and have returned for further 
therapy with the jelly. 

Additional evidence that this jelly is a valuable addition to our arma- 
mentarium is the fact, that patients who have used various douches, 
powders and other agents have stated that nothing else has given as 
rapid relief, or is as easy to use as is the hexyl resorcinol preparation. 

Postpartum vaginal discharge appears to occur more frequently in 
nervous individuals. Our findings in these eases .show a hyperemie 
and tender mucosa, exce.ssive eeiwieal secretions and usually an alka- 
line pH. 

The results indicate that the medicated jelly employed throughout this 
investigation is probabl.y most useful during the antepartum and post- 
partum period. As pregnanej^ progresses, there is a marked increase 
in alkaline cervical secretions. Immediately post partum for a few 
weelfs, this is also true. It requires approximately six weeks following 
delivery before the vagina acquires an acid reaction and returns to the 
normal phj^siologie condition. The use of this preparation in the ante- 
partum and postpartum periods is of definite aid in counteracting and 
controlling the infections which are prone to develop as the vaginal pH 
increases. 

No cases of toxicity or reaction to Ihe jelly were encountered. 

Conclusions 

1. A series of 145 patients presenting a variety of infections has been 
studied. 

2. “Caprokol” Jelly is a definite aid in the treatment and control of 
these infections. 

3. Normal vaginal physiology is more easily maintained and pathologic 
conditions reversed, 

4. A buffered acid jelly with a pH in the range of 2.0 or le.ss and 
possessing antiseptic, mildly analge.sic and antipruritic properties offers 
definite advantages in the treatment and control of vaginal infections. 
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TEUE KNOTS OF THE UMBILICAL COED 

jAsnss P. Hennessy, M.D., F.A.C.S., New York, N. Y. 

(From the St. Ann^s Maternity Hospital) 

T EUE Imots of the umbilical cord are not infrequent and are occa- 
sionally of a complicated nature. They are usually harmless, since 
they are rarely pulled tight enough in utero to obliterate completely 
the lumen of the vessels, or to cause the death of the fetus. They 
usually result from the active movement of the child. According to von 
Winekel, two conditions are necessary for their formation: a cord which 
in length exceeds twice the distance from the umbilicus to the vertex, and 
a small fetus or a large quantity of liquor amnii, in order to ensure 
mobility of the former. No doubt in many eases the knot remains open 
until labor begins, when the tension impai'ted to the cord b.y the descent 
of the fetus closes it. When the knot has been tightened during preg- 
nancy, distortion of the cord will persist even after it has been untied, 
o\ving to the effect of the continued pres.sure on Wharton’s .ielly, while 
if it has formed only during deliveiy it can easily be straightened out. 
Although it is possible for the knot to become so tightly drawn as to 
cause a partial or complete obstruction of the cord circulation, this oc- 
curs very rarely. False knots, due to twisting or dilatation of the vessels 
or accumulations of Wharton’s .jelly, are of fairly common occurrence, 
and are readily distinguishable from true knots. 

Baudelocque found that in some cases when two or even three knots 
were present, the fetus was alive and normal. Gardicn stated that 
when the umbilical cord is very long it may become cntAvined around 
the child’s neck and may even form knots which, however, can never 
tighten themselves during pregnancy sufficiently to cause the death of 
the fetus or interference with its grovdh. Chantreuil, on the other hand, 
thinks that they may be a cause of intrauterine death and that, even 
though born alive, the child may be thin and poorlj^ nourished. It is 
commonly believed that only during labor do knots draw tightlj’^ enough 
to cause fetal death. 

Complete absence of movements following extreme fetal activity is 
significant and is .sufficient for a diagnosis when no other reason for this 
condition can be found. It is no doubt due to the gradual asphyxiation 
of the fetus from tightening of a knot previously foi-med. 

Tardieu (quoted by Browne) made a knot in an umbilical cord, and 
after pulling it as tightly as po.ssible pumped fluid into the cord. He 
found that the fluid would always pass through the knot, which partially 
untied itself when the vessel in front of it became .swollen enough to 
exert pressure on the cord. He came to the conclusion that the fetus 
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could in every instance exert a degree of pressure sufficient to maintain 
tlie fetal circulation. The pulsations of the cord, by incessant repetition 
of the shock of pulsation, favor the loosening of the knots. Bro^vne went 
further with the same sort of experimentation. By applying different 
weights and pressures to the loiotted cord, he showed that under certain 
conditions more pressure was required to force the fluid through the 
Imot and that this pressure was greater than the fetal heart could exert. 

He concluded, tlierefore, that in some eases a knot could interfere with 
and even completely obstruct cord circulation. If the loiot is tightened 
only during labor, the death of the fetus in utero is probably to be at- 
tributed to some other cause. 

During labor a true loiot may result from the passing of the fetus 
through a loop of the umbilical cord spread out in the lower uterine 
segment; it may form as a result of fetal movements; or it may be a 
possible complication of version. The formation of a knot leads to 
shortening of the cord, and the knot becomes tightened by the weight 
or movement of the fetus. This is exaggerated if, in addition, the cord V-- 
is wound around the body, neck or limbs. In most cases in which the 
death of the fetus is attributed to a knot in the cord, we find the cord 
wound once or twice around the nec k or body, o r under the axilla. 

According to Chantreuil, the formation of knots is most likely to 
occur between the ninth and twelftli week when the fetus >is small and 
the movements free owing to the relatively large amount of liquor amnii. 
Hyrtl believes that the time of formation of the knot may be in some 
degree indicated by its location : thus, if it is close to the navel it was 
probably formed at an earlj'' period of pregnancy. Chantreuil points 
out, however, that' owing to the slipperj^ surface of the cord and the 
slacloiess of the knot immediately after its formation, it might slide 
in either direction. 

An interesting ease of knotting of the cord without injury to the child 
is reported by Fleming. A woman, 28. years of age, was delivered at 
full term of a large healthy boy. ;The cord contained two knots, one a 
figure-of-eight located about one foot from the placental end, the other 
a single knot at about the same distance from the umbilical end. The 
cord was 4 feet long, and both Imots were loosely tied. Fleming had ob- 
served single Imots in the cord in previous cases, but never two knots in 
the same cord. 

The separate cords of twins provide excellent oppox'tunities for un- 
usual twisting, interlacing, and knotting, particularly when the two 
fetuses are encased in one amnion without a dividing septum. 

Case Reports 

Seven original cases are herewith briefly described, followed by a tab- 
ulation of 32 cases from the literature, supplementing the table pub- 
lished by Browne. 
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Case l.-^Primipara, aged 28. Pregnancy normal until 48 hours 
before onset of labor, when unusually strong active fetal movements 
were felt (as though the baby had turned completely over), followed by 
a complete cessation of movements. Spontaneous labor and delivery 
of a macerated fetus (38 weeks), weighing 6 pounds, 9 ounces, and 20 
inches in length. The cord was 60 cm. in length, with a true knot 
tightly drawn at about the middle. The vessels proximal to the knot 
were completely collapsed. There was a .small partial separation of the 
placenta, otherwise condition was normal. Wassermann test was nega- 
tive. 

Case 2. — Primipara, aged 22. After a normal pregnancy, she was 
delivered normally of a living premature child, weighing 4 pounds, 14 
ounces, and 18 inches in length. The cord was 58 cm. long and con- 
tained a true knot, not tightly draum, about 28 cm. from the placenta. 



Fjgr. 1. — Showing' one true knot tightly drawn, delive/'ed of a dead baby (macerated). 


The cord was around the right leg and right arm. The placenta was 
normal and the Wa.ssei-mann test negative. The baby’s progress was 
satisfactor}'. 

Case 3. — Para iii, aged 37. Normal pregnancy and normal delivery 
after four hours of labor of a 9-pound living male child. The cord was 
56 cm. in length and contained two true knots, 7.5 cm. apart; the first 
Icnot 24.5 cm. from the placenta, and the second 31.5 cm. from the 
placenta. The placenta was normal and the Wassermann test negative. 
There had been no unusual symptoms prior to labor. 

C^vsE 4.— Primipara. aged 28. Normal jiregnancy, with no immsual 
.symptoms. Labor, lasting fSl/o hour.s, was followed by delivery ot a 
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living male child Aveighing 7 pounds, 3 ounces. The cord was 66 cm. 
long and had two true knots; the first 30.5 cm. from the placenta, the 
second 41 cm. from the placenta. The placenta Avas normal, the Wasser- 
mann test negatiAm. (Fig. 2.) 

Case 5. — Primipara, aged 36. Normal pregnancy, folloAved by nor- 
mal delivery, lasting 5 hours, of a living male child. The cord Avas 59 
cm. in length, Avith one true knot, 32 cm. from the umbilicus. The 
placenta Avas normal, the Wassermann test iiegatiA^e. 



Fig. 2. — Showing two true knots, delivered of a living baby. 

Case 6. — Para ii, aged 23. Normal pregnancy; no symptoms. Nor- 
mal delNery of a liAung female child, AA'^eighing 7 pounds, I 2 V 2 ounces, 
and 19 inches in length. Labor lasted 2^/2 hours. The cord Avas 61 cm. 
in length, Avith one true knot, 15 cm. from the placenta. The placenta 
Avas normal, the Wassermann test negative. 

Case 7. — Para ii, aged 38. Pregnancy Avas normal, but the patient 
noticed a cessation of fetal movements 80 hours before the onset of labor. 
No unusual activity had preceded the cessation. After labor lasting 1 
hour and 10 minutes, normal delh’-ery of a male macerated fetus Aveigh- 
ing 7 pounds, 9 ounces, 20 inches in length. The cord Avas 74 cm. in 
length and contained one true knot, tightly draAAOi, 49.5 cm. from the 
umbilicus. The placenta aa^s normal, the Wassermann test negative. 
(Pig. 1.) 
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Summary 

1. True knots of the umbilical cord are fairly common. 

2. They may exist during intrauterine life without endangering the 
life of the fetus. 

3. Thej^ sometimes obstruct cord circulation sufficiently to cause 
death of the fetus. 

4. Usually they are of little clinical importance. 
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CLINICAL SIGNIFICANCE OF STRUMA OVARII 


S. B. Gusberg, M.D., and D. N. Danforth, M.D., New York, N. Y. 

(From the Sloane Hospital for Women and the Department of Ohstetrics and 
Gynecology, Columhia University) 

T here have been eight cases of struma ovarii recorded in the 
pathologic files of the Sloane Hospital for Women in the past 20 
years. This represents 2.7 per cent of 297 ovarian teratomata of all 
types which were examined during tlie same period. In addition to 
these, several thyroid rests have been observed ; the diagnosis of ovarian 
struma, however, has been confined to those tumors Avhich contain 
significant quantities of thyroid tissue. 

Of the eight cases reported here, seven presented the usual array of 
clinical sjnnptoms and signs which ordinarily accompany benign ovarian 
tumors: intermittent abdominal pain, painless pelvic or abdominal 
masses, and, in one instance, acute abdominal pain due to torsion of the 
pedicle. In these eases, the presence of thyroid tissue is of pathologic 
interest only. The cystic tumors were generally multilocular, and 
three of the seven contained epidermoid elements characteristic of the 
ordinary dermoid cyst. Microscopically, none of these cases showed evi- 
dence of hyperplastic changes in the thyroid tissue. The eighth case, 
however, presented a sjanptom complex of an unusual nature, the diag- 
nostic and therapeutic implications of Avhich are deemed significant. 
This case is therefore presented in detail. 

Case Report 

Mrs. J. J., aged 53, para viii, gravida viii, presented herself at the 
Presbyterian Hospital in September, 1943, with the chief complaint of 
goiter of 35 years’ duration. She was admitted to the surgical wards 
for study shortly thereafter, and in October, readmitted for thyroidec- 
tomy. 

History: On admission, there were three groups of significant symp- 
toms: 

(a) A history of goiter-like swelling in the neck for 35 years. This 
had been noted after her first pregnancy, and had enlarged thereafter 
with each pregnancy, and also to a notable degree for the five years 
pi’ior to admission. 

(b) The patient had noted mild exertional dyspnea for approximately 
two years, and some difficulty in swallowing for several months prior 
to admission. She had had a relatively uneventful menopause 14 months 
before entry to the hospital, but since that time had experienced mild 
palpitation, insomnia, increased perspiration and some nervousness. 
Mild tremor of the fingers and increasing fatigability had been noted 
recently. 

(c) A progressively enlarging abdominal swelling had been present 
for iy 2 years. 
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Physical Examination confirmed the presence of thyroid and ab- 
dominal masses. The thyroid wa.s enlarged to ‘'football” size. It felt 
irregularly cystic and lobular. ‘ The abdominal mass was irregular, ej’^stic 
and moderately mobile.; it filled the lower abdomen and rose almost to 
the costal margin on the left. There were no eye signs of thyrotoxicosis. 
There was a slight tremor, and mild cardiac hyperactivity. Moderate 
tachycardia was constant: TJie blood pressure on admission was 150/70. 

Laboratory Data: Basal metabolic rates wei’e obtained ranging from 
+30 per cent on 9/21/43 to +61 per cent on 10/21/43. These were fol- 
lowed by readings of +56 per cent bn 11/1/43 and +55 per cent on 
11/8/43. Blood cholesterol was 161 mg./% on ]0/2f/43 and blood 
iodine 15,1 gamma/% on 10/22/43. This latter observ-ation wa.s made 
three weeks after cessation of a previous course of iodine therapj' and 
is considered significant. 



Fip. 1. — The goiter X150. 


Course: On her first admission, the patient was given a course of 
iodine therap}’’ ivliieh eonsi.sted of 1 c.c. of Lu"oCf> solution daily for 
12 days. This had no perceptible effect on her general status. On 
readmission, another course of Lugol's .solution liad a slight amelioi’ating 
effect on lier pulse and symptoms, but none on llie basal metabolic rate. 

Since the abdominal tumor wa.s regarded as an ovarian cyst, it was 
deemed advisable to deal with tlie thyroid problem first. Therefore, on 
11/10/43 a partial thyroidectomy was performed. At operation, the 
thyroid was represented by a huge irregularly cystic nodular mass which 
measured approximately 26 cm. in its gi-oatesl diameter and weighed 
920 Gm. on removal. Jlicroscopic examination revealed acini which 
varied markedlv in size; many were distended by colloid and lined by 
flattened euboidal cells; a few .smaller acini were lined by higher 
cuboidal cells. 'In some of the more .solid portions of the gland, focal 
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collections of hnnphocytes were seen. There were occasional areas of 
degeneration and old hemorrliage thronglioiit. It was the opinion of 
Dr. V. Kneeland Frantz of the Department of Surgical Pathology of 
the Presbyterian Hospital, who examined these sections, that the bulk 
of the tissue was involuted; furthermore, she was not able to correlate 
the histologic picture with the clinical evidence of toxicity. 

The patient made a relatively uneventful recovery from the thyroidec- 
tomy. A moderate to mild tachycardia persisted, but its significance 
was difficult to evaluate because of some anemia. The patient was im- 
proved subjectivel^,^ ^ lier basal metabolic rate on 11/22/43 was -t-lO 
per cent. Throughout her hospital stay, she was kept on iodine therapy. 

The patient was discharged home for interval convalescence; she felt 
fairly well in the interim and was admitted to the Sloan e Hospital in 
January, 1944, for removal of her abdominal tumor. Upon admission, 
there was mild tachycardia and nervousness; the blood pressure Avas 
170/102. No other significant symptoms or signs of thyrotoxicosis were 
elicited. 



Fig. 2. — The struma ovarii X150. 


At laparotomy on 1/11/44, a large tumor was found arising from the 
left adnexal region and filling most of the abdominal cavity. The uterus 
appeared normal; the boAvel was adherent to the tumor mass in several 
areas but the peritoneum Avas otherAvise clear. A supravaginal hysterec- 
tomy and bilateral salpingo-oophorectomy were performed. 

Pathologic examination rcAmaled the endometrium to be mildly hyper- 
plastic, and the right oAmry to be the site of a small serous c3^stadenoma. 
The left ovarj- had been replaced bj'- a huge multilocular tumor mass 
measuring 23 bj'^ 12.5 b^^ 8.5 cm'. Approximate^^ three liters of fluid had 
already’- been remoA’^ed from one locule at operation. Some locules Avere 
lined bj^ a smooth grayish-tan membrane and contained clear AmlloAV 
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fluid. About one-third of the total volume of the tumor was occupied 
by a honeycombed gland-like tissue which resembled thyroid tissue 
grossly. On microscopic examination, a variable pattern was encoun- 
tered. Stratifled squamous epithelium lined some of the spaces, while 
numerous locules were lined by a single layer of low colamnar epithe- 
lium. The thyroid portions of this cystic teratoma also varied. There 
were some small acini closelj'- arranged with cuboidal epithelium lining 
them. There were also some larger acini \vith low papillary infolding 
and low columnar epithelium. It was the impression of Dr. Frantz that 
the ovarian struma showed more evidence of hyperplasia and less of 
involution than the goiter. ‘The possibility thiit the thyrotoxicosis in 
this case was directly related to the ovarian struma Avas suggested. The 
probability that the struma played some role in this endocrine over- 
activity seems inescapable. 



Fig. 3. — The struma ovarii X300. 


The patient made an uneventful recovery from the operation, and 
has been Avell and Avithout obsei’A’^ed tachycardia or thyrotoxic .symptoms 
.since. The basal metabolic rate Avas noted at -14 per cent on 1/29/44 
before discharge from the hospital, and i-l ])er cent on 2/21/44. 

Discussion 

The case AA’hich aa’c haA'c presented is notable in that a huge struma 
colli, a large struma OA-arii, and evident thyrotoxicosis Avere coexistent. 
It is unfortunate that the possibility of ovarian stiuma Avas not con- 
sidered and the preliminary Avork-up carried out. Avith this in mind. 
De.spite the incomplete data, scA'eral poinl.s of interest have been derived 
from the case and from the revicAV of the literature Avhich it has occa- 
sioned. The actual role of the ovarian tumor in the production of Ihc 
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hyperthyroidism is problematical, and no amount of study of the data 
can produce any conclusive evidence. However, the comparath’'e micro- 
scopic findings, the probable mechanical contribution of the huge goiter 
to the elevated basal metabolic rate, and the persistent tachycardia 
folloAving thyroidectomy might all be considered as presumptive evidence 
that the ovarian tumor contributed to the thyrotoxicosis. 

That struma ovarii is capable of producing or at least contributing 
to thyrotoxicosis, is established. It is this ability Avhich distinguishes 
the ovarian struma among all ovarian neoplasms, and removes it from 
the category of the simple pathologic curiosity. It should be emphasized 
that cases of functioning ovarian struma may easily escape diagnosis, 
either through failure to appreciate mild hyperthyroid symptoms, or 
through chance avoidance of thyroid tissue in the sectioning of large 
ovarian teratomata. In 1940, Emge estimated the recorded eases of 
struma ovarii at 150, of which 5 to 6 per cent Avere said to haA’^e produced 
thyrotoxicosis.^ Since this time, some 31 OAmrian strumata haA’^e been 
reported;^'® of these, eight are said to have been accompanied by thyro- 
toxicosis. In at least fiA-^e eases, coincident enlargement of the thju’oid 
Avas present. In three patients thyrotoxic symptoms Avere relieved by 
oophorectomy alone; in tAvo of these, prior subtotal thyroidectomy had 
failed to arrest the hyperthyroidism. 

It is of interest that in niost of the cases in Avhich sucli data are avail- 
able, the ovarian sections liaA^e failed to shoAv the presumed microscopic 
stigmata of h5T)erthyroidism, despite amelioration of sjnnptoms by 
remoAml of the tumor. It AAmuld appear reasonable to consider the 
oAmrian struma as a functioning part of the total thyroid tissue of the 
body, AAdiicii may react to iodine lack, to tlie tliyrotropic hormone, or to 
other stimuli in a manner similar to tliat of the thyroid gland itself. If 
this ■ hypothesis is tenable, one might then consider the remoAml of an 
ovarian striuna as tantamount to subtotal ablation of the thyroid gland. 
The signal importance of this disease picture is manifested in the ease 
Avhich presents distinct evidence of thyrotoxicosis, plus enlargement of 
the thyroid gland, plus an oA^arian tumor. If the thyroid does not by 
its A’’ery size demand removal, as it did in the case hereAAuth presented, 
the possibility of a functioning ovarian struma should be considered, and 
the primary surgical consideration Aveighed. Tavo cases of apparently 
needless thyroidectomy in such a situation are recorded in the recent 
literature. 

Summary 

The incidence of struma ovarii among 297 ovarian teratomata of all 
types removed at the Sloane Hospital for Women during the past 20 
years is 2.7 per cent. A case is presented in AA'liieh thyrotoxicosis, a large 
struma OAmrii, and a huge goiter Avere coexistent. The recent litera- 
ture upon strmna ovarii is briefly reAdcAved. The clinical and therapeutic 
implications of this condition are considered. 
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OVARIAN PREGNANCY- 

i 

Irving Smiley, M.D., F.A.G.S., and J. Irving Kushner, M.D., F.A.C.S. 

New York, N. Y. 

(From the Department of Q-ynecology and Pathology, The Bronx Hospital) 

O VARIAN pregnancy is the rarest type of extranterine pregnancy. 

More than 200 cases of ovarian pregnancy have been reported in 
the literature and all stages of development from the youngest to that 
of a mature fetus lodged in the ovary, iiave liecn found. The number 
of eases would probably be higher if a complete histologic examination 
were performed in all eases of hematomas of the ovary, or in those cases 
where rupture of a follicle or corpus luteum takes place. 

According to Spiegelberg the folloAving four requirements were postu- 
lated before the diagnosis of a true ovarian pregnancy could be made : 

1. The tube on the affected side must be intact. 

2. The fetal sac must occupj' the position of the ovaiy. 

3. It must be connected Avith the uterus by the uteroovarian liga- 
ment, and 

4. Definite ovarian tissue must be found in the sac wall. 

It has therefore been claimed that the majority of the eases reported 
Avere not true ovarian pregnancies, since all tlie necessary ciiteria tvere 
not present, and that only about 50 cases could be so classified. 

It would seem that some of these requirements are much too rigid, 
since their presence or absence tvill depend upon many conditions. If 
the operation is done some time after the sac wall has ruptured, and the 
embryo has escaped from the sac, definite changes do take place in the 
involutional process that may destroy some of the evidence, or the 
anatomic relations may be distorted by the fetal sac itself; or by the 
amount of blood in the ovary itself, or clotted blood surrounding the 
area. ^ 

Two etiologically different types of nidation have to be differentiated 
in the presence of ovarian gravidity — namely, fertilization Avithin the 
Graafian follicle before the ovum has escaped, or fertilization outside 
of the ovary. There seems to be no reason Avhy fertilization may not 
take place in the tube and travel back to become implanted in a re- 
cently ruptured ovary, or it may take place outside of the tube or ovary 
Avith implantation taking place in the ovary, usually at a point remote 
from the corpus luteum. In the intrafollicular type, there is a failure 
in the mechanism of the ovum resulting in fecundation Avithin the fol- 
licle. 

Of great speculative interest in these cases, as in all types of ectopic 
pregnancies, is the causal relationship of the presence of endometrial 
nests in the organs involved. Endometriosis in the ovary is not an un- 
common condition, and AARether the presence of endometrium is neces- 
sary for implantation to take place is unknown. Logically, it would 
seem that the presence of endometrium is essential, and that implanta- 
tion cannot take place in its absence. 

‘Presented at a meeting of The Bronx Gynecological and Obstetrical Society, 
May 22. 1944. 
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It is difficult to make a diagnosis of ovarian pregnancy. The symp- 
toms closely resemble those of tubal pregnancy. Rupture may occur 
later than in the tube, there may be less uterine bleeding, the pelvic 
liain may not be so acute since thei-e are little if any muscle cramps, and 
the tumor mass felt on examination may be longer than that of a tubal 
pregnancy in a corre.sponding period of pregnancy. 

The case to be reported is, we believe, a very good example of the 
intrafollicular type. The rarity of the condition , and the excellence of 
the specimen justify the presentation of the case as one of ovarian 
pregnancy. 



Fig. 1. — (2C0C0.) Microscopic .section .showing ovarian cy.st wall with the presence 
of adjacent blood clot and chorionic villi. (X300.) 

Case Report 

Hospital No. 152593. — iMr.s. H. N., aged 30, was fii-sl seen }>y llie 
senior author and the following history was obtained. AVhite woman, 
maiTietl, the background of her medical and surgical history was es- 
.sentially negative. She began to men.strnate at tiie age of 11, regular 
28-dav inteivals, lasting 5 to 6 days. IModcrate flow with no pain. Sbe 
was delivered spontaneously of a living child 614 years previously. 

Her last period was due December 16, which she missed. Siie Iiegan 
to bleed moderately on December 26, spotting for 6 days. She .stopjied 
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for several days and the bleeding returned. Witli tiie return of the flow, 
she began to have lower abdominal pain more or less constant in charac- 
ter and more pronounced on the left side, with frequent urination. 

General examination at this time was not relevant. Pelvic examina- 
tion showed the following: Moderate bloody discharge. The perineum 
was relaxed, the cervix bilaterally lacerated and pointing. in the axis 
of the vagina. On attempt at motion she complained of pain in the ab- 
domen. The fundus uteri was anteriol*. slightly enlarged and partially 
fix:ed. To the left of the uterus a rounded tumor mass could be palpated 
easily, about the size of an egg. This was fixed and quite tender. The 
right adnexa were normal. A diagnosis of left unruptured ectopic preg- 
nancy was made and she was referred to The Bronx Hospital. 



Fig. 2. — (2G009.) Alicroscopic section showing- ovarian cyst wall with the adjacent 

hemorrhage. (X300.) 

She was admitted to the hospital on January 10, 1944, and physical 
examination was as described above. Pulse rate was 72. temperature 
99° P., and blood pressure 130/80. The laboratory findings showed a 
leueocytosis of 11,000 Avith 61 per cent polymorplionuclear leucocytes, 
hemoglobin 85 per cent with red cell count of 4,370,000. Urine Avas neg- 
ative. 

Operation the next day shoAved the folloAAdng: In the abdominal 
caAuty, some free blood clots Avere found in the pehus and covering the 
intestines. The left ovary Avas enlarged to about four times its normal 
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size. About one-third of the surface of the ovary (anterior) consisted 
of a craterlike mass filled Avith organized blood clots. A sharp ridge 
surrounded this hemorrhagic area. The Fallopian tube was normal in 
appearance and partly adherent to the ovary. The fundus uteri and 
right adnexa were found to be norinal. A left salpingo-oophorectomy 
was performed and the abdomen closed. She made an uneventful re- 
covery and was discharged on the twelfth postoperative day. 

Pathological Report (No. 26069). — The specimen consists of a tube 
and ovary. The ovary measures 5 by 4 cm., and is the seat of a 3 cm. in 
diameter hemorrhagic area filled with friable, villous-like tissue. Its 
attached tube measures 5 cm., and shows no gross pathology. 

Microscopically, sections of the ovary show the presence of blood and 
chorionic villi adjacent to ovarian stroma (Figs. 1 and 2). Sections of 
the tube revealed a thickened wall containing dilated blood vessels. 

Diagnosis: Ovarian PregnancjL 

We are indebted to Dr. Joseph Felsen, Director of Laboratories^ Tlie Bronx 
Hospital, for the photomicrographs. 

900 Grand Concourse 

1840 Grand Concourse 



VAGITUS UTEEINUS WITH PROLAPSE OF THE 
UMBILICAL CORD 

Arthur M. Mitchell, M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Ilomer G. Phillips Hospital) 

I N OBSTETRIC practice, few incidents are more incredulous than 
vagitus uterinus, which by definition, is crying in utero. According to 
Preed,^ vagitus uterinus was first descrilied by J. B. von Fischer in 
1730. However, this rare occurrence apparently was known of before 
this time for DeLee^ wrote that Mohammed and St. Bartholomew made 
themselves heard while in the uterus, but he added that these were prob- 
ably fables. 

Kitzmiller and MitchelP cited three conditions wliich must be present 
in order for crying in utero to become evident, namely: (1) the mem- 
branes must have ruptured; (2) there is usually some operative manipu- 
lation to stimulate the infant; (3) there must be entrance of air into the 
uterus. They added that points (1) and (3) are generally accepted, 
but that the second point is in question, that is, whether this stimulation 
to the infant is central asphyxia, or mei-ely a cutaneous stimulation. 

In practically all reported cases, this phenomenon follows some 
manipulation as application of forceps, version or simple vaginal ex- 
ploration. Freed observed vagitus uterinus following introduction of 
his hand into the vagina, as did Morton.^ In the latter ’s case, a version 
was done but the child died. In Platan’s classical case, reviewed by 
Freed, crying was heard as often as the prol.apsed umbilical cord was 
compressed by the fingers. The explanation offered was that pressure 
on the umbilical cord would increase the carbon dioxide content of 
fetal blood and stimulate respiration. 

It has been suggested that vagitus uterinus is a sign of fetal distress. 
Frazier® said that his ease afforded an exception to this generalization 
in that the mother, in gestation 31 weeks, was admitted for antepartum 
hemorrhage. The baby cried for forty minutes, and was delivered 
precipitately thirty hours later, dying of prematurity and intracranial 
damage, the latter being due to precipitation. 

Clouston® noted vagitus uterinus in a patient with brow presentation 
which he converted into a mento-anterior face presentation and success- 
fully delivered. 

In a mother 38 weeks pregnant, Avith a pelvis suggestive of dispropor- 
tion, Field'’ ruptured the membranes Avith a catheter and air Avas heard 
being sucked into the uterus through the lumen of the catheter; the 
infant cried. Fifty-four hours later, the mother delivered a normal 
child aaRIcIi Ih'^ed. With delNery of the placenta, a gush of air came 
from the vagina. 

Several cases of vagitus uterinus haA^e been reported in connection 
AAuth “high forceps.” Brodliead® had one case and Pease® three. High 
forceps delivery AA^as attempted unsuccessfully in a case recorded by 
Harrison,^® and the patient Avas subsequentlj'’ deliA’^ered of a liAung 10- 
pound infant by cesarean section. 
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Babies who cry in iitero have been delivered alive several days after 
the occurrenee. _ Eucker^^ reported two cases and concluded that the 
fetal mortality in cases of vagitus uterinns, while not excessive, seems to 
be due largely to etforts to save the baby from asphyxia by rapid 
delivery. 

If a baby cries in utero, will it drown ? Peters’^ said that theoretically, 
intrauterine ciying Avould entail the danger of the baby drowning in 
the amniotic fluid, but in practice, this apparently has rarely, if ever, 
occurred. 

Eyder^'’ stated that his OAvn brought the total number of authentic 
cases to 123. It is the purpose of this report to raise that total by one. 


Case Report 

On January 28, 1944, Mrs. J. L., a 29-year-old para vii, gi'avida viii, 
was admitted in active labor with strong pains. La.st menses began 
April 16, 1943, and lasted six to seven days, and she claimed that 
fetal movements were first felt dui-ing the sixth month of gestation. 

Twenty-five minutes aftei- admission, the membranes became visible 
and she was moved to the delivery room. As she was placed on the 
delivery table, a membrane-covered mass protruded from the vagina. 
The membranes ruptured spontaneously, and a loop of umbilical cord 
about 30 cm. in length was found prolapsed. Shortly thereafter, the 
infant was heard crying loudly enough to be heard by all in the room. 
The mother, thinking that the baby had been delivered, asked, "Is it a 
boy or girl?” To her amazement, .she was informed that the child had 
not been born. At the time, fetal heart tones were 100 per minute 
but were still strong. 

Vaginal examination revealed iJie cervix dilated 6 to 7 cm., cephalic 
jiresentation, with the umbilical cord compressed between the fetal head 
and the superior rim of the cervix. An unsuccessful attempt was made 
to replace the loop of cord, and it was decided to deliver by version and 
bi'cech extraction. 

Two fingers Averc inserted as a bridge over the strangulated umbilical 
cord, and the cervix allowed to dilate. The fetal heart tones Avere noAv 
reduced to 90 per minute and AA'cre someAvhat' irregular. Immediately 
before deliATiy, tlie fetal heart tones Aimre not heard, but it Avas deemed 
advisable to continue AAuth the procedure, AAath the hope of resuscitating 
the child. 

Without unusual difficulty, a female stillborn Avhich Aveighed 6 pounds, 
2 ounces Avas delivered by combined podalic version and breech extrac- 
tion. To jireA'ent infection, the mother A\'as giAxm an intrauteilne douche 
Avith KMnO,,-H 2 SO., solution. 

The mother had a temperature of 101.2° F. six hours post pailum, but 
it subsided the same day. The puerperium Avas otherwise uneventful. 
The patient signed a release and aa-os discharged on the ninth postpartum 
day. 
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AN ANTEPARTUM STUDY OP FETAL POLARITY 
AND ROTATION- 


Abner I. Weisman, M.D., New York, N. Y. 

V OLUMINOUS statistics on the frequency of fetal presentations and 
positions in a large series of eases have been reported in the past 
and are available in obstetric texts. Most observers have agreed that 
vertex presentations occur with 95 to 96 per cent regularity, breech 
presentations with 3 per cent frequency, and face and transverse making 
up the total. Since the diagnosis of presentation and position depends 
upon the time that the diagnosis is made, much of the labor spent in com- 
piling such statistics was wasted since no standard timing measures were 
used. jMoreover, in most of the earlier studies discrepancies must have 
occurred frequently since the diagnosis of presentation was made 
solelj’' on a basis of plij’-sieal examination without the aid of x-rays, 

"With the advent of modern roentgenology and the concurrent 
simplification of radiologic apparatus and technique, much more ac- 
curate obstetric diagnoses are being made, and a better foundation of 
intrauterine physiologic activity of the fetus is being evolved. 

While most obstetricians still consider breech presentations eutocia 
(notwithstanding the trebled fetal mortality, and the greater maternal 
morbidity from sepsis and lacerations resulting from such deliveries in 
the hands of the general practitioner who still does most of the general 
obstetrics), this author believes vdth DeLee and others that breech 
presentations should be comsidered dystocia. 

In this respect, exact information relative to such errors in fetal 
polarity, and the resulting natural and scientific efforts of accommoda- 
tion and adjustment by rotation and version are of great value. Ac- 
cordingly, a radiologic antepartum study of fetal polarity from the 
time when the fetal parts first become vi.sible until just before delivery 
was considered desirable. This study could only be of value if each 
individual pregnancy was carefully studied and followed and the 
progress recorded. The utilization of a pregnancy .series of such a 
magnitude as to become unwieldy and render roentgen observations 
.sporadic and haphazard was at once dismissed in favor of a more care- 
fully controlled smaller group of cases. 


Procedure 


One hundred unselected primiparous women were studied by 
ordinary palpatory methods and by x-ray visualization from early 
pregnancy imtil term. X-rays of the fetus were taken as early as 


•This “tudy was completed before entering the United .States Public Health 
Sen-Ice The ^opinions and .a.s.sertlons contained herein are the prU ate ones of ti c 
S-n'and are nSt cLstroed as otllclal, or reflecting the views of the U. .S. Public 
Health Ser\-lce. 
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radiopaque shadows could be detected and at regular intervals during 
the gestation. Plates were exposed at about the fifth month of preg- 
nancy (eighteenth to twenty -second Aveek), the seventh month (28 to 
30 weeks), the eighth month (32 to 34 Aveelcs), and approximatelj’’ a Aveek 
or so just prior to the expected date of delivery (37 to 39 AA^eeks). 
Pelvimetry and ceirhalometry studies AA'ere also made just before de- 
livery. 

Prom the aecompau 3 *ing table it Avill be seen that at approxi- 
mately fiA^e months of pregnancy, 74 eases AA^ere cephalic presentations, 
and 26 Avere not in the normal polarity (normal polarity being a 
parallelism of the fetal axis AA'ith the long axis of the patient, the 
cephalic pole presenting at the inlet). Kepeated obserA’ations of the 
74 cephalic presentations at the inteiwals indicated aboA^e rcA'ealed no 
change in presentation throughout the entire course of gestation. Al- 
though DeLee cited a case AAdiich changed from a cephalic presentation 
lodged deeply in the pelAue excavation to a breech presentation late in 
pregnancy, such an occurrence is probalily a rarity ; and reports of such 
rotations should be supported by x-ray evidence. On the other hand, it is 
commonly accepted that changes in fetal position are A'ariable and fre- 
quent, and the x-rays of this series support this vieAV Avithout question. 

Closer scrutiny of the 26 eases Avith ei’rors in polarity reA’^eals interest- 
ing changes. Tavo of these had been found to be in the transverse 
presentation at five months of pregnancy. By the end of the scA^entli 
month these tAvo fetuses had rotated to become vertex presentations and 
remained so until delivery. In addition, 16 of the remaining 24 breech 
presentations had rotated to cephalic presentations in the same period 
of time. At the end of the eighth month of gestation, one more breech 
had rotated to A^ertex but scA^en remained in tlie breech pi’esentation 
deeply placed in the pehuc cavit 5 ^ 


Table I. Serul X-rays op the Abdomen During the Course of Pregnancy 
Studied for Changes in Petal Polarity 


5th month 
(18 TO 22 
AA'EEKS) 

7th MONTH 
(28 TO 30 
AA'EEKS) 

STH MONTH ONE AVEEK BE- 
(32 TO 34 FORE TERM 

AVEBKS) (37 TO 39 WEEKS) 

Cephalic presentation 74 

92 

93 

99 

Breech presentation 24 

8 

7* 

1 

Transverse presentation 2 

0 

0 

0 


♦After the completion of eight full months of gestation, seven pregnancies remained 
in the breech position deep in the pelvic excavation. Six of the seven breech presen- 
tations were rotated manually to vertex by external version at this time, and one 
breech allowed to continue to term since an elective low-flap cesarean section was 
to be done in this instance for another indication. 

At this time external versions Avere performed on six of the remain- 
ing seven breech cases, and x-rays taken subsequent to the A’^ersions 
shoAved cephalic presentations.*' These six cases continued along as 
vertex presentations and Avere delh’^ered as such. The remaining ease in 
Avhich no Aversion Avas attempted AA-^as alloAved to remain in the breech 
state until, one Aveek before tei’m AA-^hen a planned electiA’-e cesarean 
section (Ioav flap) Avas performed for cervical fibroid bloeldng the 
passageAvay. The fetus AA’^as deliA’-ered easily by podalic extraction at 
operation. 

♦It is not within the province of this short paper to discuss the advantages and 
disadvantages of external version. ' However, one fact must be stated at this time 
which is entirely relevant. Unless the exact position of a breech, or transverse 
presentation is outlined by x-rays, and the proper application of the laws of physics 
applied in malting pressure on the fetus in utero, the results of external version 
will be sadly disappointing. A thorough study of external version will be presented 
in a subsequent paper. 
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Summary 

Eadiograiihic antepartum polarity studies were made at periods 
throughout the course of pregnaney in 100 unselected primiparous 
women. At five months of gestation, 74 cephalic presentations were 
found and 26 errors in polarity Avere disclosed (24 breech and tAVO 
transA’’erse). After 8 months of pregnancy, 19 of the 26 faulty presenta- 
tions had rotated spontaneous^ to cephalic presentation. At this time 
6 of the remaining 7 breech cases AA^ere rotated by external version, 
AAdiile the remaining bi’ceeh presentation aa^is alloAved to go to term as a 
breech in vicAV of the planned elective cesarean section (Ioav flap) for 
ceiwical fibroid blocking the passagCAA'ay. At term 99 per cent of the 
cases AA'Cre normally deliA’^ered as vertex presentations, and the one child 
delivered by podalie extraction in the course of the elective cesarean 
operation. 

Conclusions 

Repeated radiologic studies during the course of pregnaney are a 
Amluable method of learning the exact intrauterine changes in polarity 
of the fetus. 

UiA to one month prior to delivery, 73 per cent of errors of polarity 
(breech and transverse presentations) Avill rotate .spontaneously to 
the cephalic presentation. 

If by eight full months of gestation spontaneous Aversion has not oc- 
curred, it is suggested that external Aversion be attempted to effect a 
normal polarity, since at this stage Avith the breech deep in the pelA'is 
spontaneous A'crsion is unlikely. 

Of 100 primiparous Avomen aaIio presented radiologic evidence of 26 
errors in polaritj^ early in pregnancy, .99 per cent Avere finally delivered 
normally Avith the vertex presenting. One breech AAliich did not rotate 
by the eighth month Avas alloAved to continue to term as such, since an 
elective cesarean section aa'os to be performed for another indication. 



HYPERTHYROIDISM AND PREGNANCY 


IsR^vEL ICiBEL., M.D., New Yoric, N. Y. 

(From the Departmcni of Obstetrics, The Bronx Kospital) 

M ost autliors agree that hj'-perthyroidisni is a comparatively in- 
frequent complication of pregnancy. Portis and RotlP showed 
an incidence of 1.4 per cent, while Javert- reported 0.076 per cent. In 
the Bronx Hospital, over a period of six years, 15,864 pregnant Avomen 
were admitted. Of these, only 12 or (0.075 per cent) showed abnormal 
hyperactivity of the thyroid gland. These cases Avere dmded clinically, 
into diffuse exophthalmic goiter (3 eases), toxic adenoma (1 ease), and 
hyperthyroidism (8 cases). The sjmiptoms of hypertiiyroidism de- 
veloped during pregnancy in 7 eases, antedated the pregnancy in 3 cases, 
Avhile 2 cases dated their s^miptoms to a previous pregnancy. 

Of the 12 patients Avith hyperthyroidism, 8 AA^ent to term, 1 had op- 
erative interference in her thirtieth AA'cek of gestation, and 3 aborted. 
Of the 3 abortions, tAA'o cases' AA'ere performed for therapeutic reasons, 
on a cardiac basis. One of the therapeutic abortions AA^as performed on 
a patient AAuth a history of cardiac collapse during her last delivery. 
The other therapeutic abortion aa'os started by x-ray, on a class iii 
cardiac near menopause ; hut had to be completed by operative measures 
a month later because of bleeding. One patient aborted spontaneously 
in her fifth month of gestation, six AA’-eeks folloAAdng a subtotal bilateral 
thyroidectomy. 

There AA^ere 9 niultiparas and 3 primiparas; and the aA^erage age AA^as 
30.9 years. 

Toxemia of pregnancy aa'os obseiwed in 5 cases (or 55.5 per cent) of 
the cases reaching Auability or term. 

The aA^erage basal metabolic rate of plus 40 per cent AA'as reduced by 
hospitalization to an average of plus 23 per cent. 

The type of delivery revealed seven (or 77.7 per cent) spontaneous 
deliveries. Taa^ AA^ere operative deliA’-eries, one a midforceps, and the 
other a Voorhees’ bag, folloAA'ed by version and b}‘eech extraction for 
central placenta preAua. 

Subtotal bilateral thyroidectomy AA'^as done in four cases, three during 
pregnancy, and one 4% months folloAving delivery. The first patient, 
operated on at the end of her second month of her pregnancy, had a 
spontaneous abortion 2% months later. The second patient Avas thy- 
roideetoinized in her third month of gestation, Avent to term, and de- 
Ih’-ered spontaneously of a Mongolian idiot. Interestingly enough, Hn 
her previous pregnancy, she also delivered a I\Iongolian idiot. The 
third patient had a therapeutic abortion done at the end of the second 
month of a preAUOus gestation. She promptly became pregnant tAvo 
months later, and her sAunptoms became aggravated. This time she had 
a subtotal thyroidectomj^ near the end of her third montli of gestation. 
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and then delivered spontaneously at teim. Tiie fourth ease is now pre- 
sented in more detail. 


Case Report 

Patient B. D., aged 39, was a gravida ii para i. Her last menstrual 
period was Julj'^ 28, 1940, and her expected date of confinement was 
May 5, 1941. She was admitted to the Bronx' Hospital on February 16. 
1941, because of painless bleeding, 2l^ months before term. 

Past Hisiorij . — Five years previou-sly, she had a normal .spontaneous 
delivery of an eight months’ premature baby, that is living and well. 
Three years ago, she came to her family doctor because of a relative 
.sterility, and on examination, was found to have hyperthyroidism with 
a basal metabolic rate of plus 60 per cent. Operation was suggested, 
but the patient refused. 

She was given iodides, with a reduction of her basal metabolic rate to 
plus 48 per cent. Iodides were continued and seemingly controlled the 
severe .symptoms of her hyperthyroidi.sm. In July of last year, she be- 
came pregnant. At that time, her blood pressure was 135 .systolic over 
80 diastolic, with a blowing .systolic at the right base of the heart. The 
pelvic measurements were ample. During her prenatal course, the blood 
pressure varied from 135 .systolic over 80 diastolic to 150 .systolic over 
100 diastolic, with the urine consistently negative. 

Present History . — Patient began to stain two weeks before admission 
to the hospital, for which .she was kept in lied. On February 15 the day 
before admission, she had active bleeding for a short while. The follow- 
ing day, she bled profusely and was told to come to the ho.spital im- 
mediateljL 

On admission, the red blood count was 3^2 million with 78 per cent 
hemoglobin. Slight bleeding wa.s present. The patient was typed and 
the donor ordered to be ready. The height of the fundus was three 
fingers above the umbilicus. No fetal heart was heard. 

Vaginal examination revealed a vertex presentation, the cervix 
fingers dilated, and the presence of a central placental previa. 

Becau.se it was scarcely likely that the fetus was viable, cesarean sec- 
tion was considered not indicated, first, because of tlie period of gesta- 
tion, and secondly, the character of the bleeding. Under light anas- 
thesia, a No. 4 bag was readily introduced into the cervix in front of 
the placenta, without any additional bleeding, and the vagina was packed 
with iodoform gauze. Sedation and a transfusion of 500 c.c. of eitrated 
blood was given. The patient was watched all night for bleeding and 
other physical signs, with the pulse and blood pre.ssure taken at fre- 
quent intervals. 

The next morning the bag was in tlie vagina and the cervix was four 
fingers dilated, and readily dilatable. The edge of the placenta was ap- 
proached to the patient’s left, and separated. The membranes were then 
ruptured. The posterior foot was grasped, and an internal podalic 
vei-sion and extraction was performed, with delivery of a stillborn 
female, weighing 3^ pounds. The placenta followed the head as it was 
delivered. The utei-us and the vagina were packed with fifteen yards of 
iodofoim gauze, which was removed in forty-eight hours. 

One-half hour following the patient’s removal to hei- room, her pulse 
suddenly rose to 180. There were extreme restlessness, marked tiusli- 
im^ anil an anxious facies. Her blood ])ressure was 140 .systolic over 
0 diastolic. No diarrhea, no .iaundicc, and no mental symptoms were 
present. Medical con.sultation suggested we were dealing with a thyroid 
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storm, and advised, (1) sedation, (2) 1,000 c.c. of 10 per eent glucose 
intravenously with sodium iodide or Lugol’s solution added, (3) oxy- 
gen inhalation, and (4) cold packs or ice hags to head and body. These 
instructions were followed. 

The following day, the temperature ran up to 103° F., hut gradually 
came dovm to normal in the next four days, with the pulse gradually 
slowing to 100. 

She was discharged on the tenth day post partum with the hyper- 
thyroidism apparently under control, the temperature normal, the pulse 
rate 90, and the general condition good. Since lea^dng the hospital, her 
basal metabolic rate rose to plus 60 per cent. Four and one-half months 
latei’, she re-entered the hospital and had a subtotal bilateral thyroidec- 
tomy perfoianed. At her last visit, one 5 ’^ear later, patient was in excel- 
lent condition. 

Discussion 

Bothe® showed the experimental evidence of the relation of the an- 
terior pituitary hormone to the activity of the thyroid gland, whose 
function is the production of a secretion whicli activates heat and en- 
ergy production by regulating the rate of oxidation in the cells through- 
out the body. Mussey^ states that the thyrotropic hormone of the an- 
terior lobe of the pituitaiw stimulates the thyroid gland to hyperplasia 
and the production of thyroxin, and causes the release of stored colloid. 
Overproduction. of th;s'roxin tends to develop an antihormoue in the body, 
which depresses the thjn-otropic output of tlie anterior lobe of the pitu- 
itary. The thyrotropic content of the ]5ituitaiy, tiierefore, becomes in- 
versely proportional to the thju’oxin output of the thyroid gland. Suf- 
ficient iodine is also necessary to 'enable the thyroid gland to discharge 
all the thyroxin it produces. If the amount of ingested iodine is in- 
sufficient for the physiologic demand of the increased metabolism during 
pregnancy, the appearance of colloid or simple goiter may result. This 
result may be hypothyroidism in the mother, and if the degree of hypo- 
thyroidism is sufficient, it may cause miscarriage or the development 
of colloid goiter or cretinism in the infant. 

On the other hand, if there is a sustained stimulation of the thyroid 
in conjunction with certain nnlmovTi factors, a condition of hyper- 
thyroidism develops. This may occur during pregnancy, or more com- 
monly the woman may become pregnant while the hyperthyroidism ex- 
ists. Occasionally, eases of what was thought to be toxemia of preg- 
nancy have turned out to be the result of an overactive thyroid gland. 
Javert, however, states that the high incidence of toxemia of pregnancy 
(76 per cent) in his series of hj’perthyroidism in pregnancy seems sig- 
nificant, and raises the question of a common factor in toxemia and in 
thyrotoxicosis. 

The diagnostic features of hyperthyroidism in pregnancy are prac- 
tically identical witli those of hj’perthyroidism in the nonpregnant state. 
But the subsequent course frequentl 3 ’' assumes a different clinical pic- 
ture. The majoritj* of patients show either a stationarj* condition, or an 
amelioration of sjTnptoms, and onlj’- a small number show a progression 
as the gestation continues. 
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With regards to treatment, all authors agree -that it is the thja’o- 
toxicosis and not the pregnancy which should be interrupted. Therapeu- 
tic abortion is not indicated, except in rare instances, as in Portis and 
Kotli’s case, Avhere multiple operations on the'’ thyroid precluded the like- 
lihood of a further successful operation. I\Iild hyperthyroidism com- 
plicating pregnancy may be controlled bj'' medical management. The 
use of iodine early in pregnancy has reduced the incidence of hyper- 
thyroidism. If the medical treatment does not produce the proper re- 
sult, Bothe, Mussey, and Portis and Both advocate surgical interference 
on the thyroid, regardless of the period of gestation. Javert, however, 
feels that with proper treatment patients with hyperthyroidism may 
safely go through a pregnancy and sometimes even be benefited thereby. 
Hospitalizatibn for evaluation and stabilization may be neeessaiy several 
times during the antepartum course. As a general rule, he feels the 
be.st time for operation on the thyroid, is in the first postpartum year, 
so that the effects of pregnancy on the thyroid gland are no longer 
present. He does admit, however, that thyroidectomy maj^ be per- 
formed in individual eases. 

Conclusions drawn from these comments seem to indicate that each 
ease should be individualized. If jiossible, the pregnant woman with 
hyperthyroidism should be carried to term, and only exceptional cases, 
that grow progressively worse, in spite of adequate and intensive medi- 
cal treatment, should be tliyroidectomized. It should be a dictum that 
the pregnancy itself should not be interfered with, unless there is an 
obstetric reason. 

Summary 

1. There were 12 cases of hyperthyroidism in 15,864 pregnant women, 
an incidence of 0.075 per cent. 

2. Therapeutic aliortions were done in 2 cases, an incidence of 16.6 
per cent. 

3. There were 9 multiparas and 3 primiparas, witli an average of 30.9 
yeai’S. 

4. Toxemia of pregnancy was ob.served in 5 cases, or 55.5 per cent of 
the cases reaching viability or term. 

5. The average basal metabolic rate of ]fius 40 per cent was reduced 
by hospitalization to an average of plus 23 per cent. 

6. Subtotal bilateral thyroidectomy was done in 4 cases, an incidence 
of 33.3 per cent. 

7. A severe case of hyperthyroidism during jiregnancy, complicated 
by a central placenta previa, is presented. 

8. Pregnancy and hnierthyroidism are discussed. 
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Department of Maternal Welfare 

Conducted by Fred L. Adair, M.D., Chicago, III. 


HEMORRHAGE AS THE MOST IMPORTANT CAUSE OF 
MATERNAL DEATH IN BROOKLYN, CITY OF NEW YORK 

An Analysis of the Puerperal Deaths of 1943''' 

Ch.vkles a. Gordon, ]\I.D., F.A.C.S., Brooklyn, N. Y. 

I N THE course of our inquiry into the circumstances of every maternal 
death in Brooklyn, ive have reviewed at monthly meetings, to which 
all physicians are invited, those eases which appear to teach valuable 
lessons to general practitioner and obstetrician alike. In 1937, and for 
a short time thereafter, we discussed every death, and clearly our inten- 
tion was to assign preventability and fix responsibility. This practice 
was abandoned partly because we could not agree upon the criteria 
of preventability, but largely because we became aware of the enormous 
educational value of the common obstetric conference. Those who at- 
tend these meetings will testify to their teacliing value. It is true that 
interest has never been what it might be, since the general practitioner 
group has alwaj’s been poorly represented, unconvinced that group 
discussion of actual cases of maternal death is a worth-while method 
of learning. Yet, what could be better or easier? Widespread laiowl- 
edge of the principles of obstetric practice is vital, if the problems which 
confront us every day are to be solved rightl^L True, the art of ob- 
stetrics cannot be taught bj’- round table discussion any more than it can 
be learned from a textbook, yet discussion of the details and implica- 
tions of maternal deaths can readily be converted into reduced mortality. 

Once every year, a complete case study is presented to the medical 
profession at an open meeting of this Society. I believe that we have 
developed a simple method of postgraduate education which, if fully 
effective, should prove to be highly developed preventive medicine. Our 
puerperal mortality experience is good, and I like to feel that we have 
helped to reduce the death rate, yet perhaps we are but participating 
in the extraordinary decline in puerperal death rates going on in no 
less than forty-one states. 

In the United States during 1942,^ the latest year for which figures 
are available, the number of live births increased 11.8 per cent, yet 
the number of puerperal deaths deci’eased from 7,956 in 1941 to 7,267. 
The national maternal death rate was 2.6 per 1,000 live births, the lowest 
rate yet recorded. 

Through the personal interest of Mr. Thomas J. Duffield, Director of 
the Bureau of Records and Statistics of the Department of Health, City 
of New York, figures for Brooktyn for 1943 have been tabulated at this 
early date, and transcripts of death certificates sent us throughout the 
year have been checked bj* the Visiting Nurse Association of Brookljm. 

The mxmber of live births occurring in Brooklyn during 1943 was 
49,423, and the total number of births was 52,352. The puerperal rate 
based on 55,660 reported terminated pregnancies and standardized for 
color, on the basis that each borough had the same proportion of colored 

•Read at a meeting of the Brooklyn Gynecological Society, May 5, 1944. 
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pregnancies as the city as a whole is 20.3. This rate for the entire City 
of New York is 20.1. In 1942, the Brooklyn rate was 20.7. If this rate 
were computed on the basis of live births, as is the national figure, the 
rate would be 22.7, The rate, hoAvever, is not a true measure of the 
risk of pregnancy, for deaths from abortion are included, while preg- 
nancies terminating in .abortion are not. 

In 1943, 121 women died of causes associated with pregnancy and 
childbirth ; 9 of these deaths were assigned to noninierperal causes, and 
112 eases were a.ssigned primarity to puerperal causes. In the puerperal 
group of 112 cases, 101 women were white and 11 colored. 

Nonpuerperal Causes of Death (9) 

It is not generally appreciated that preventive programs cannot be 
planned without consideration of the nonpuerperal causes of death, 
primary as well as secondary. Nephritis was assigned as tlie cause of 
death in 4 eases, yet in one of these, death was really due to eclampsia 
and cesarean section. In 2 cases, death was due to severe cardiac disease; 
both women died undelivered without any prenatal care whatever; one 
was found moribund at home, and the other died shortlj^ after admission 
to the hospital. 

Cardiac Disease . — Among the secondary nonpuerperal causes of death, 
cardiac disease was reported in 17 cases, but in not all of these was it 
actually present. In certifjdng ohstetrical death, mention of circulatory 
failure, vasomotor collapse, cardiac decompensation, heart failure, acute 
cardiac dilatation and acute or chronic myocarditis unduly weights 
statistics witli faulty figures, for the vital statistician will assign death 
to heart disease. In one ease, for example, ascribed to acute myocarditis, 
death was due to severe postpartum hemorrhage which followed un- 
attended delivery of a woman m4io had been long in labor. In another 
ease where the patient was found in shock, with bed linen soaked with 
blood, two hours after delivery, death was said to be due to “postpartum 
hemorrhage and cardiac decompensation.” 

Death was due to subacute bacterial endocarditis in 4 eases. In one 
ease death followed home delivery in the fifth month. In another case 
the death certificate was avcII written : “Subacute bacterial endocarditis, 
streptococcus viridans, secondary to rheumatic heart disease. Contribu- 
tory : pregnancy 5^,4 months ; embolism from heart to brain ; left hemi- 
plegia.” These deaths were as.signed to puerperal causes. 

In 3 eases associated witli o])erativc delivery, heart disease contributed 
to death. The secpience of events is stated : 

Case 1. — Mitral stenosi.e, decompensated one week before adrai.ssion to the hospital 
with membranes ruptured 4S hour.s; dyspnea grew worse and pulse rate rose to 140 
She was not in labor. Under spinal anesthesia, the cervix was dilated manually, 
and she was delivered with forceps; postpartum hemorrhage; death during trans- 
fusion. 

Case 2. — ^Primigravida with severe heart disease, excellent prenatal care, had not 
decompensated during pregnancy. Elective cesarean section at term under caudal 
anesthesia; death from heart disease one day later. 

Cake 3. — Para ii, who had refused to entci the hospital several times during 
pregnancy, was delivered spontaneou.«ly in the hospital after quick labor. Death 
in heart failure 5 days later. 

Pi'C-eclampsiu and eclampsia complicalcd serious cardiac disca.se in 2 
patients delivered by cesarean section; death from heart disease weeks 

later. 
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In addition to the 2 deaths assigned primaihJy to heart disease, 3 more 
yonng women, who had no prenatal care, died of cardiac disease during 
the last trimester. One died at home after delivering herself unat- 
tended ; and 2 others who were admitted to the hospital in heart failure, 
died of hemorrhage. 

Heart disease played an important part in the deaths of 13 women, 
or 10 iDer cent of the total number of 121 deaths associated with preg- 
nancy and childljirth. 

Pelvic Tumors . — ^Fibroids and ovarian tumors were associated with 
death in 5 cases. Brief data indicate controllable factors: 

Case 1. — Multiple myomectomy during laparotomy for ruptured ectopic gestation 
was followed by peritonitis. 

Case 2. — Cesarean hysterectomy for fibroids and an endometrial cyst were fol- 
lowed by wound disruption and peritonitis. 

Case 3. — Myomectomy in the course of classical cesarean section was followed 
by intestinal obstruction. 

Case 4. — Cesarean section with removal of an ovarian teratoma discovered 5 
hours after onset of labor was followed by pulmonarj' embolism 12 days post partum. 

Case 5. — An ovarian cyst found after 14 hours of labor was readily removed at 
laparotomy, and delivery then easily effected with forceps. Death was due to sec- 
ondary hemorrhage from the tumor pedicle. 

Puerperal Deaths (112) 

The official tabulation of all the deaths assigned to puerperal causes 
follows : (See Table I.) 


Table I. Causes op Hemorrtiage 


NUltBER 

CAUSES 

PRUrARY 

secondary 

140 

Abortion with infection 

10 


141 

Abortion without infection 

9 

2 

142 

Ectopic gestation 

9 


143 

Hemorrhage of pregnancy 

1 


144 

Toxemias of pregnancy 

4 

2 

145 

Other diseases and accidents of pregnancy 

4 

3 

146 

Hemorrhage of childbirth 

20 

2 

147 

Infection 

21 

1 

148 

Puerperal toxemias 

14 

4 

149 

Other diseases and accidents of childbirth 

11 

22 

150 

Other unspecified 

9 



Total 

112 

36 


Comparison of the major causes of death vnth those of the preceding 
year is made below: (See Table II.) 

Table II. Comparison op Major Causes op Death 
1942 and 1943 


RUBRIC 

CAUSES 

1 1942 

1943 

140 and 141 

Abortion 


19 

142 

Ectopic 


9 

143 and 146 

Hemorrhage 


21 

144 and 148 

Toxemia 

24 

18 

147 

Infection 

27 

21 

145 and 149 

Accidents 

14 

15 

150 

Other 

7 

9 


Number of puerperal deaths 

114 

132 


Eeported terminated pregnancies 

56,247 

55,660 


Rate 

20.7 

20.3 
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Deaths in Early Pregnancy 

Abortion . — ^Abortion was responsible for 19 deaths, or 17 per cent of 
all the deaths from puerperal causes. This is approximately the 
same as the national rate. In the infection group, nearly all were in- 
duced. Deaths from toxemia, hemorrhage and trauma which occur 
before the twenty-eighth week of gestation (7 lunar months) are not 
assigned to their specific causes, but to abortion. Two eases will illus- 
trate : 

Case 1. — ^History of hypertension for three years; aged 24; no prenatal care. 
Admitted to hospital with blood pressure 220/100 and blurring of vision. Ab- 
dominal hysterotomy under general anesthesia was followed by hemorrhage and 
shock; death from septicemia 3 weeks later. 

Case 2. — ^Multipara, in the sixth month of pregnancy, was admitted to the hospi- 
tal in profound shock following profuse hemorrhage due to ablatio placentae. 
Morphine and plasma were administered promptly, and the membranes were arti- 
ficially ruptured. Delivery expedited bj' pituitrin was rapid, and she received 750 
c.c. of blood following expulsion of the placenta. Her condition improved markedly, 
but she died of pulmonary edema a week later. 

In the absence of cardiac disease, hemorrhage caused death in early 
abortion. One ease is interesting. 

Case 1. — Bleeding profusely, a patient was admitted to the hospital in profound 
shock. After a 3 months’ placenta had been removed from the cervix, bleeding 
ceased. She received plasma and two blood transfusions, but died 9 hours later, 
blood pressure never rising above 60/40. 

There were 5 deaths in the abortion group directly due to hemorrhage 
and shock, and 3 more in which profuse hemorrhage was reported. 

Ectopic Gestation . — There were 9 deaths from ectopic gestation, while 
there were 6 in 1942, and only 3 in 1941. The optimum time for opera- 
tion passed in 6 cases due to long delay in diagnosis. Two patients ad- 
mitted to the hospital in severe shock were not operated upon, one 
living for three hours without any improvement after large transfusion. 
In another case peritonitis followed incidental multiple myomectomy. 
And in one case death occurred as a result of spinal ane.sthesia while 
the peritoneum was being opened. 

Toxemia 

As hitherto, in no case did toxemia or eclampsia fail of mention on 
the certificate of death. All our experience has been to the contrary in 
the ease of infection, and in hemorrhage particularly. The number of 
deaths was less than in 1942, but more than twice as great as in 1941. 

In the total number of 24 cases in which toxemia was mentioned, 5 
cases were found in which this diagnosis does not appear to be 
warranted. In 9 eases of eclampsia, 3 women died undelivered, and 2 
were subjected to cesarean section after tlie onset of convulsions. Wilh 
notable exceptions, inadequate or no prenatal care as well as formidable 
operative procedures were common, yet as miglit be expected, excellent 
prenatal care and spontaneous delivery did not prevent dcatli. Shock 
occurred in some eases without trauma or undue loss of blood. 

To illu.strate the importance of good prenatal care and the influence 
of hard deliveiy upon the outcome, the salient facts in certain cases 
of pre-eclampsia are briefly cited. 
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Case 1. — Admitted to hospital with blood pressure 226/110 and history of se- 
vere bleeding in the seventh month. At term, her complaints of blurred vision, 
headache and vomiting were ignored until she became stuporous, and neighbors 
called an ambulance. 

Case 2. — Classical cesarean section after 90 hours of labor with membranes rup- 
tured; death from peritonitis. 

Case 3. — Primigravida 3 days in labor; failure of midforceps and forceps rota- 
tion; craniotomy; shock. 

Case 4. — ^Primigravida induced by rupture of membranes; after 12 hours of 
labor, cervical incisions under general anesthesia taken veiy badly, hemorrhage and 
shock; uterus packed. Cardiac stimulants, adrenalin, and several doses of ergotrate 
without control of bleeding; no transfusion. 

Infection 

In tlie group of 21 cases assigned to infection, it is of particular 
interest that 11 eases of pulmonary embolism are included. Cesarean 
section contributed to death in 8, eases. In 3 cases said to be due to 
pulmonary embolism, death was due to general ane-sthesia (1 case), 
massive retroperitoneal hemorrhage following lower segment cesarean 
section (1 case), and rupture of the uterus (1 case). In all but 2 
eases, death occurred late, from the. twelfth daj^ to fourteen weeks post 
partum. 

Cesarean Section 

Cesarean section contributed to death in 30 cases, 27 per cent of the 
total number of puerperal deaths, or 36 per cent of the deaths, if abor- 
tion and ectopic gestation are excluded. In 9 cases, death was assigned 
to tliis cause, and to other causes in 16 cases as follows: hemorrhage 
(6), infection (7), toxemia (2), and nephritis (1). There were 5 addi- 
tional eases in Avhich this operation was reported and not tabulated, other 
causes receiving preference. In 2 cases of cesarean hystereetomj’' death 
was due to wound disruption and peritonitis. One case in which 
cesarean section had been planned, but the uterus found to be ruptured 
is not included. 

In 11 cases, there had been no labor. In 6 elective operations per- 
formed because of previous cesarean section, death was due to peritonitis 
(1 case), massive pulmonary collapse (1 case), and hemorrhage (4 
eases). An example follows : 

Case. After elective lower segment operation under general anestliesia, the pa- 
tient was returned to her bed in shock. Bleeding continued for five hours. Trans- 
fusion, attempted several times, was successful for only 300 c.c. of blood. 

The lower segment operation was performed after labor of 48 hours 
(2 eases) and 72 hours (1 case) and in one ease classical cesarean section 
was performed after 90 hours of labor. In several cases, intraperitoneal 
and intravenous chemotherapj'- was administered. 

In the entire group of 30 cases hemorrhage was severe or caused death 
in 11 eases, though general anesthesia was a contributory cause in 3 
of them. Death was due to infection in -9 cases. In 2 eases death at- 
tributed to infection was reassigned to hemorrhage. For example : 

Case 1. — Cesarean section for placenta previa after profuse bleeding at home. 
Shock occurred during removal to bed. Plasma and intravenous glucose were admin- 
istered. Death from peritonitis fifteen days later. 
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Hemorrhage 

By this time it has become clear that a ‘'broad stream of blood” runs 
through these statistics. Officially 21 cases were assigned to hemor- 
rhage. Repeated antepartum hemorrhage at home, placenta pre\ua 
and ablatio, long labor, unrecognized transverse presentation, post- 
partum hemorrhage, retained placenta and ruptured uterus are in- 
cluded. Incision or manual dilatation of the cervix, version and extrac- 
tion, forceps, craniotomy and even episiotoinj^ and spontaneous delivery 
are reported in this group. 

In some cases proper .shock therapy was prompt though ineffective, 
probably because shock had existed too long before admission to the 
hospital. In a great many eases, plasma, glucose solutions, cardiac 
stimulants or eomparativelj'- little blood, often very late, were relied 
upon for replacement of lost blood. In many cases the uterus was 
packed, yet bleeding did not stop. And sometimes consultants gave 
strange advice. 

Space wdll not permit even a brief report of all the cases in this group, 
though eveiy ease is highly in.struetive. A few will suffice. 

Case 1. — Unattended delivery after 24 hours of labor was followed by i)rofuEe 
hemorrhage. After the placental stage, the uterus repeatedly relaxed. Intravenous 
glucose therapy was attempted, but veins could not be entered. Death from shock 
in one hour. 

Case 2. — Para xv, no prenatal care, delivered herself at home. One hour later 
slie was found in profound shock. 

Case 3. — Following profuse hemorrhage at home from placenta previa, patient 
entered the hospital exsanguinated with a pulse of ICO. She was given morphine, 
500 c.c, of plasma, 2,000 c.c. of glucose solution and cesarean section was rapidly 
performed under ether anesthesia. Her condition was poor throughout, so she was 
transfused with 500 c.c. of blood immediately afterward, hemorrhage continuing. 
Profuse hemorrhage followed removal to bed. 

Case 4. — Ten days post partum, after sudden hemorrhage estimated at 1,000 c.c., 
blood pressure fell to 84/40, and 500 c.c. of blood were administered. Examination 
showed a dilated cervix and retained tissue. During its removal, two days later, pro- 
fuse hemorrhage recurred. Vaginal packing and 500 c.c. of blood followed. Upon 
remo%’al of the packing the next day, profuse hemorrhage estimated at 800 c.c. 
occurred. Then 1,000 c.c. of plasma and 750 c.c. of blood did not save her. 

Case 5. — Spontaneous delivery followed by profuse post-partum hemorrhage. 
Saline and plasma were administered. One hour later, it was thought that her condi- 
tion would not permit removal of the placenta. Death one hour later with placenta 
retained. 

In ca.se reports hemorrhage was .so commonly encountered, that it 
would appear to be wise and necc.ssary to revise official figures in order 
to learn its true importance. Shock is not included in this revision un- 
le.ss hemorrhage Avas mentioned. Nor are cases Avith blood loss said to be 
500 c.c. included; nor any ease unle-ss hemorrhage was reported as 
severe or profuse. Nor is a patient Avith severe leucemia Avho died from 
seA’ere postpartum hemorrhage from the genii td tract as avcH as from 
her nose and throat, or 2 Avomen Avith severe anemia Avho had no undue 
bleeding, yet died of .shock .shoHly after deliveiy. Deductions for 
hemorrhage are made in the following table. (See Table III.) 

Ob.stetrical death is commonly the i-esult of scA'cral cause.s, rarely one, 
and actually it is very often impo.ssible to assign doafii to one cau.se. 
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Table III. HEMOj[iR.iiAGE As a Controllable Factor 


RUBRIC 

CAUSES 

CAUSES AS OF 
CERTIFICATE OF 
DEATH 

HEJIORRHAGE 
FACTOR AS OF 
CASE REPORTS 

140, 141 

Abortion 

19 

8 

142 

Ectopic 

9 

9 

143, 146 

Hemorrhage 

21 

21 

144, 148 

Toxemia 

18 

4 

147 

Infection 

21 

8 

145, 149 

Accidents 

15 

8 

150 

Other 

9 

2 


Total 

112 

60 


The accuracy and value of statistical deductions depend upon the 
quality of the information furnished b}’ the certificates of death. Dunn^ 
says, “The cause of death information given on the death certificate is, 
for the most part, fairly reliable. . . . Although a number of notable 
studies have been made on tlie accuracy of medical diagnoses, there 
is an unfortunate lack of national statistics on the suijject. All of these 
investigations are extremely limited in scope, since they are based upon 
comparisons of autopsy and clinical records in certain hospitals.” 

Numerous controllable factors are indicated in this study. The scope 
of this paper will not permit discussion of the importance of proper 
application of the basic concepts of good obstetric practice. Certainly 
casual obstetricians should not make weighty decisions thoughtlessly or 
hastily, nor should they attempt operative procedures beyond their skill 
without consultation or assistance. That those upon whom they lean 
for advice and support should be well qualified, is obvious. 

Though many women in Brooklyn seek no prenatal care at all, it is 
still true that not every physician realizes the importance of pre- 
eclampsia, and the necessity of hospitalization for its observation and 
treatment. Nor are we all convinced of the gravity of the association 
of heart disease and pregnancy, and of the need for continuous hospital 
care, no matter how long, after cardiac decompensation. 

Every obstetric patient should have her blood typed, with determina- 
tion of her Eh factor, early in pregnancy, perhaps at the time blood for 
her Wassermann test is taken. 

If only for its own good, every hospital should insist upon observance 
of good rules for consultation in obstetric emergencies. And the hos- 
pital should see to it that facilities for blood transfusion are satisfac- 
tory. It is true that plasma has been made more generally available, yet 
more and more, it becomes apparent tliat plasma will not save life if 
blood loss has iDeen great. Undue confidence is had in plasma. Our 
Brooklyn hospitals need blood badly. It is our hope that the American 
Eed Cross will lend us a helping hand. 

In Brooklyn, hemorrhage is the outstanding controllable factor in 
maternal mortality. We became acutely aware of this in 1940,® and it 
has been so ever sinee.^’ ® In 1943, it was a significant factor in 53.6 
per cent of all our puerperal deatlis. Its importance cannot be over- 
estimated. Our experience, as of our own figures, as sliown in the 
following table. (See Table TV.) 

Ee viewing the maternal mortality statistics of the United States for 
1941, Yerushalmy® points out that “Infection was the leading cause of 
death (3,034 — 38 per cent) while the other two ma.ior groups of causes 
were' each responsible for one quarter of the maternal deaths. Hemor- 
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Tabi.e IV. Major Causes oe ^^atereal Death 
Brooklyn 19.37 to 1943 


year 

INFECTION ; 

TOXEMIA 1 

hemorrhage 

1937 

27 

26 

29 

1938 

27 

IS 

27 

1939 

30 

12 

14 

1940 

18 

10' 

28 

1941 

10 

8 

20 

1942 

25 

22 

30 

1943 

13 

14 

60 

Total 

150 

110 

208 


rhage, trauma or shock was the cause of 2,032 of the maternal deatlis, 
and toxemias were responsible for 2,031. 

If the national figures for these three great causes of death in 1942 
are compiled in exactly the same way, we find that the numlier of deaths 
from infection was 2,618, from toxemia 1,807, and from hemorrhages 
2,018. The percentage reduction in infection was 10 per cent, in the 
toxemias 11 per cent, and in the hemorrhage group only 0.005 per cent. 
This resistance of hemorrliage is of great .significance. 

For these national figures it must be understood that only certificates 
of death were available, and in a great many of these, the basic data 
were so meager that little more than the fact of pregnancj* could be 
established. 

It has been said over and over again, that infection as the most com- 
mon cause of death is the most important. Definitely tlie outstanding 
controllable factor in Brooklyn, hemorrhage is no doubt far more com- 
mon eveiy where than indicated by its .statistical frequency. Preventive 
measures for reduction of maternal mortality will produce greater re- 
sults, if emphasis is placed on hemoiThage, rather than infection. At 
present, hemorrhage is the most important cause of maternal death, 
tind probably the most common as Avell. 
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WEIGHT CHANGES AND WATER BALANCE IN NORMAL 
AND TOXIC PREGNANCY 

Leon C. Cheslet, Pn.D., Jersey City, N. J. 

(From Ihe Margaret Hague 2tatermty Hospital) 

W EIGHT changes in pregnancj’’ have been extensively studied be- 
cause many investigators have felt that excessive gains in weight 
are correlated vuth certain complications of preg-nancy, parturition and 
puerperium, especially with late toxemia (pre-eclampsia and eclampsia). 
In reviewing the literature, one finds that what is essentially a statistical 
problem has very seldom been subjected to statistical operations other 
than to determine the average weight change in relation to the incidence 
of the complication (s) under analysis. Furthermore, the data given are 
usually so few as to preclude any analysis by the reader. Curiously, the 
average gain is frequently calculated and then implicitly taken as the 
xipper normal, thereby negating the normality of half the normal series 
from which the average was determined. 

Weight Changes in Normal Pregnancy 

There have been four approaches to the problem as to what con- 
stitutes normal weight change in pregnancy. 1. The average change 
during normal pregnancy has been determined ; tins has been the most 
popular method. 2. The weight lost at delivery and in the puerperium 
has been determined. The assumption is that a woman having a normal 
weight gain in pregnancy will return nearly to her prepregnancy weight 
(as will many patients with abnormal degrees of edema). 3. The 
“reproductive weight” lias been estimated liy adding together the 
weights of the conception product, and the increase in weight of the 
hjqiertrophied uterus and adnexa, and of the breasts. To this, later 
authors have added factors for the increased blood volume, and made 
varying estimates for physiologic edema, nitrogen storage, and other 
“necessary” changes. 4. A few studies of weight gain have been made 
in other pregnant animals. 

In general, the first method gives the liighest average. The second 
and third methods have checked somewhat better at about 5 pounds less 
than by the first. Different estimates and guesses as to the magnitude 
of changes in the maternal organism, not all of which are appreciated, 
introduce a considerable variation in the third approach. The few 
studies in other animals show a net gain to the mateimal tissues, but 
it is uncertain whether a strictly proportionate change can be, assumed 
for the human organism. The third and fourth methods will not be 
discussed except incidentally in the section on what constitutes the weight 
gain in pregnancy. 

Weight Changes During Pregnancy . — ^]\Iany of the available data 
bearing on the weight gain in pregnancy are not strictlj’ comparable. 
Some series have included toxemias while others have rigidly excluded 
them ; some have excluded patients showing edema and others have not. 
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Tabi,e T. Summary op Weight Gains in Normai, Pregnancy 
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In some series no dietary control or recommendations have been made, 
and in others vigorous efforts have been made to hold down the weight 
gain by restriction of calories, or of salt, or of both. 

Table I summarizes some aspects of the literature. All data are given 
in pounds rather than Idlograms since most physicians use the avoirdu- 
pois system. Since various authors have approached the problem in 
different ways, and with different purpo.ses, some violence has oeca- 
sionallj' been done in fitting their data to the Procrustean bed which 
such a summarizing table must be. Thus, for in.stance, in determining 
the average weight gain in the last trimester, extrapolations have been 
made from 12 weeks, and interpolations from 16 weeks. In these calcu- 
lations, a trimester has been taken as 13.3 weeks. Whenever possible, 
the gain for the last trimester was computed from the data in Table II. 
In some of the earlier papers, more than one answer can be derived, 
because of the varying numbers of patients weighed at different times. 

The average total gain in normal pregnancy, calculated from the 
patients’ statements as to their prepregnancy weights, is 24.0 pounds (19 
publications with 11,960 eases. Table I). The average of the averages 
is 23.1 pounds, and the range of averages is from 13.3 pounds^® to 37.4 
pounds.-’’'^ Fourteen of the 19 averages fall between 20 and 25 pounds. 

The range of weight gains to be expected in normal patients is harder 
to derive, since no publication gives a standard deviation (or) or a 
similar statistical factor for variability. The papers of Bingham,’ of 
Waters,®® and of Chesley and Che.sle,y“ do give the numbers of patients 
in different weight gain categories, thus permitting the calculation of 
their standard deviations. These papers are based on large series, total- 
ing half of .all reported eases of Table I although Watei’s unfortunately 
includes toxemia cases. The standard deviations, as percentages of the 
re.speetive means (i.e., coefficients of variation) are 45.5, 45.3, and 45.8 
for these 3 series. It would, then, seem pennissible to assume for the 
pooled data of Table I, a standard deviation equal at least to 45 per cent 
of the grand average gain of 24.0 pounds ; i.e., a = 10.8 pounds. 

In a normal frequency curve, the mean ± a includes 68.26 per cent of 
all cases, while the mean ±2 a includes 95.46 per cent of the total. Al- 
though the curve derived from Waters’ data is .slightly skewed, this 
relation holds within less than 1 per cent. 

Applying these relations to the pooled data of Table I, it would ap- 
pear that about % of normal patients may be expected to gain between 
13 and 35 pounds. Half of the remaining cases, or about % of all, may 
be expected to gain more than 35 pounds. Such gains may horrify 
the clinician who tries to hold the weight gain below 20, or even below 
15 pounds, but in a certain proportion of patients the 3 ' are noi’inal. 
Perhaps one might differentiate between weight gain in normal preg- 
nanc.v and normal or d&sirable weight gain in pregnane^'. This may 
well be a valid differentiation, since there is evidence that the greater 
gains are associated with an increasing incidence of certain complica- 
tions. 


Weight Changca in Each Trimester . — It is generally agi-eed that, on 
the average, the weight drop which ma.v occur during the phase of 
anorexia and vomiting and in some patients is ,iust about compensated 
in the last weeks of the firsf trime.ster and by other patients. Thus the 
net weight change is usually slight — perhaps an average gain of_l to 
3 pounds.'* From the 8 papei-s (8,877 cases) giving 

the necc.ssary data, the average gain (weighted by numbers of cases) 
is 2.5 pounds for the fii-st trime-ster. 
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By the end of the first trimester, a fairly steadj’’ rate of weight gain 
begins. One might expect that the rate of gain would he greater in the 
third trimester, since the absolute growth of the conception product 
is greatest at this time. Actually the published data are not all in agree- 
ment with this expectation, or with each other. In 7 of the 10 relevant 
papers, the greater gain is found in the second trimester (averages of 
5,474 cases). In 3 papers (3,864 cases), the greater average gain is 
found in the last trimester. The average difference is 0.91 pounds in 
favor of the second trimester. None of the differences is very marked, 
being less than 3 pounds in 6 of the 10 papers. The greatest differ- 
ence®^ is 4 pounds, in favor of the last trimester. 

When all of the eases in Table I are pooled, the average gain in the 
last trimester comes out as 11.2 pounds (IS papers vdth 12,026 eases), 
while that for the second trimester is 10.8 pounds (10 papers with 9,338 
cases). 

One factor which perhaps makes for a greater gain in the second 
trimester, in some patients, is the replacement of weight lost during 
the anorexia and vomiting of early pregnancy. However, this is usually 
compensated in the averages (see above), although in some series it 
may not have been. Another factor, tending to reduce the average gain 
in the last trimester, is the prelabor weight loss. Some authors have 
taken account of this by weighing the patient in early labor. Other 
authors have computed their weight gains from the weight at the last 
antepartum visit, which often does not take account of this loss — ^^vhen 
it occurs (see below) . 

Terminal (Prelahor) Weight Loss. — Zangemeister®® reported that 98 
per cent of his patients reached their maximal weight some time before 
the onset of labor — ^most commonly on the third day ante partum. 
There was then a weight loss averaging 2.2 pounds. 

This finding has ben confirmed,®®’ ®® and denied. Kemper®® gives 
an excellent discussion of sources of error in determining this weight 
loss. Many of the published reports do not conform to the criteria laid 
down by Kemper. In such papers, many of the weight losses are missed. 
Some (German papers) do meet Kemper’s specifications and yet dis- 
agree with Zangemeister. When an average weight curve is drawn, it 
frequently shows the prelabor weight loss (see, for example, Stander 
and Pastore®^). Individual cases are much more variable, and often fail 
to show the terminal weight drop. Of 15 papers, other than the five 
mentioned, the weight loss was noted in only from 17 to 40 per cent 
of 4,026 cases, ®’ ^®’ ®®’ ^®’ ®^’®® and in 63 to 75 per cent of 

eases.®’ Kruger ,^° and Stander and Pastore®^ remark on its oc- 

currence, but do not give the frequency. The range of the average 
losses reported is from 0.5 to 2.4 pounds. A few of these papers are 
included in Table II. 

In summary, it would appear that the average weight gains by 
trimesters are about 2.5, 10.8, and 11.2 pounds, adding up to 24.5 
pounds. The average totaL^ain, from Table I, is 24.0 pounds. (The 
discrepancy is caused b^ dmerent papers being averaged to get the 
gains for different periods).* The standard deviation is so great that 
only % (if that many) of normal patients may be expected to gain 
24.0 + 10.8 pounds. The other % will show weight changes departing 
even more radically from the average. A large proportion of patients 
have a terminal weight loss, but its appearance seems to be inconstant. 

The Bate of Weight Gain in the Last Trimester . — The rate of gain 
toward the end of pregnancy is probably of more significance than is 
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the total gain for the whole period of gestation, when we come to con- 
sider the detection of incipient pre-eclampsia. There are 2 reasons for 
this: (1) In the great majority of cases, pre-eclampsia appeal’s in the 
last trimester, and (2) rapid weight gains, especially at this time, have 
usually been interpreted as meaning water retention (edema forma- 
tion) which is often a harbinger of pre-eclampsia. It is, therefore, im- 
portant to determine the range and average of normal rates of gain 
at this time. Some data are given in terms of pounds per week, and 
some as pounds per month, which may be confusing if not carefully 
read. 

From Table I, the average rate of gain in the last third of pregnancy 
is 0.86 pounds per week (24 papers with 13,500 eases). The average 
rates given by 25 different authors range from 0.47 to 1.25 pounds per 
week, with 64 per cent of the averages falling between 0.7 and 1.0 
pounds per week. The average of the averages is 0.82 pounds per week. 
In many cases, these average rates of weight gain are derived by extra- 
polation or interpolation from data given for 8 or 12 weeks, or for 
16 Aveeks. However, it Avould seem that the rate of gain is not constant 
over this whole period, and slight errors are introduced by the calcula- 
tions. 

Table II. The Decreasing Average Gain by Lunar Months, as Normal 
Pregnancy Approaches Term 


AUTHOR 

CASES 

AVEIGHT gained, POUNDS 
I.UNAR MONTH 

AP weight 
LOSS 



7 1 

8 

9 

10 

Gassner22 

8 to 89 

- 

5.3 

3.7 

3.4 

- 

Kriiger^o 

10 to 57 

3.6 

3.6 

4.6 

4.2 

In many 

Zangemeisteroo 

! 

300+ 

— 

3.4 

3.4 

1 

pjM 

In 98% 

Lorenzen^^ ! 

78 

- 

~ 1 

3.0 

HkIhII 

In 17.1% 

Keinper34 

Trillat02» 

22 to 300 

2,4 

2.4 

3.1 


In 77% 

65 to 268 

3.4 

3.8 

3.3 


- 

iSiddall and iMackos 

024 

4.4 

3.9 

4.1 


In 24% 

Law.son-ist 

220 

5.0 

4.8 

2.8 

0.2 

- 

Mcllroj' and Ttodway*® 

1,000 

3.4 

.3.1 

2.9 

2.6 

In 22% 

Fryza2i 

344 

3.3 

3.3 

3.3 

3.8 

In 32% 

Kuo-u* 

200 

3.4 

3.4 

3.1 

2.6 

In 75% 

Stander and Pastoreoi 

2,502 

4.6 

4.0 

4.1 

2.3 

(-0.1 )t 

Yes 

Average 


4.2 

3.7 

3.6 

2.6 



•Interpolated from data for calendar months. 
fProm g'raph.s. 

JTakinp account of prelahor lo.s.s. 


Table II shotvs a breakdoAvn of the weight gains by lunar months. 
Seven of the 12 papers represented therein show the least gain in the 
last month; the other papei-s, with the exception of Zangemei.ster’s,®'’ 
Kemper’s^' and Fiyza’s-^ either do not give data for time period.s before 
the ninth lunar month, or are based on very few observations before that 
time. The data of Zangemci.stcr and of Kemper, for the tenth month, do 
not include the prelabor weight loss. Wlien this is considered, the net 
Aveight gain becomes least in tlie tentli month, l-h-yza’s jiaper Ava.s avail- 
able to me only in abstract, and I do not knoAV AvIielJier tlie gain Ava.s 
computed from the maximal Aveight or from the final Aveiglit. The 
averages of each column in Table II shoAV a progrc.ssive .sloAving in the 
rate of gain in the last 4 lunar months. This is particularly interesting 
since the absolute groAVth of the conception product is increasingly 
great during this pei’iod. 
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There are not many quantitative data available as to the variability 
of rates of gain in late normal pregnancy. Gassner^- found "weight 
changes varying from 0 to 13.2 pounds in the tenth lunar month (aver- 
age 3.39 pounds). The standard deviation calculated from his data 
is 99 per cent of the mean ! This signifies that about 34 per cent of the 
patients gained betiveen average and up to twice the average, while 
16 per cent gained even more. Lorenzen^^ remarked that the rate of gain 
in the last 2 lunar months varied mai'kedly from patient to patient, and 
in many patients it fluctuated widely from time to time. Trillat®^ found 
an average rate of gain of 0.82 pounds per week, with a range from 
minus 0.7 to plus 3.5, in the last trimester of normal pregnancy. Rowe 
and associates®' found an average gain of 1.01 pounds per week, with a 
range from 0 to 2.27 pounds. Harding and Van 'Wyck^'^ considered as 
normal any gain up to 5 pounds per calendar month (their average?)- 
Gains of more than 8 pounds per month were found in 7.7 per cent of 
their normal patients. Evans-® reported an average gain of 2.8 pounds 
per (calendar?) month, with 33 per cent of normal cases gaining more 
than 5 pounds, and 21 per cent gaining more than 6 pounds per month in 
some month (s) . ' The average of maximal gains per month, in any of the 
last 3 or 4 months, was 4.5 pounds. For Dieckmann’s 140 normal 
patients (private communication) the standard deviation is 40 per cent 
of the mean weekly gain. 

Frequency distributions of periodic weight gains in the last 16 weeks 
of pregnancy are provided in the excellent paper of Siddall and Mack,®* 
and also by Mcllroy and RodwajL^® While these data indicate the 
range of variation in each period {e.g., 24 to 28 weeks, or 32 to 34 weeks, 
etc.), they are of only limited value because they unfortunately do not 
show the total number of patients deviating from average of any period 
toward the end of pregnancy. Table III has been derived by recalculation 

Table III. The Increasing Variability in Bate op Weight Gain as Normal 

Pregnancy Approaches Term 


Percentages refer to proportions of patients showing w'eight gains of at least 
twice average normal for the given period 


AUTHOR 

cases 

24 TO 28 
WEEKS 

i 

28 TO 32 
WEEKS 

32 TO 34 
WEEKS 

34 TO 36 
WEEKS 

36 TO 38 
WEEKS 

38 TO 40 
WEEKS 

PROPORTION OF 
PATIENTS 
SHOWING 
GAINS OF AT 
LEAST TWICE 
AVERAGE, IN 
AT LEAST ONE 
PERIOD 

Siddall and 
Macks 8 1 

460, 

4.6% 

6.1% 

13.2% 

14.6% 

17.5% 

35.2% 

45.0% 

Mellroj' and 

Kodway^s 

1,000 

1 

7.3% 

8.1% 

12.8% 

12.2% 

20.8% 

i 

28.1% 

? 


of the data in these 2 paiiers. It Avill be seen that the rate of gain shows 
a striking increase in variability as pregnancy approaches term. In 
Siddall ’s and Mack’s series, 45 per cent of the patients showed at some 
time a gain of at least twice the average for the period in which it oc- 
curred. A comparable datum is not provided by jMcIlroy and Rodway. 
(Incidentally, let the reader beware in accepting the general averages 
in this latter paper. The 704 primiparas and 296 multiparas were ana- 
lyzed separately, and to obtain the averages for all cases the authors 
apparently added together the 2 averages and divided by 2. This, of 
course, does not give the arithmetic mean for all cases.) 
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In summarj'’, the rate of weight gain in the last trimester is markedly 
variable, and the variability increases as pregnancy approaches term. 

Factors Affecting Weight Gain During Pregnancy . — Tlie factors 
which will be considered afe summarized in Table I. 

1. Initial Body Weight . — In 9 papers (3,898 cases) it was found that 
hoarder women gain more on the average, than the lighter onas. Four 
papers, with 4,630 cases, came to the opposite conclusioiff* while in 3 
papers (945 cases) it is stated that there is no significant difference. 
Gassner^^ concluded that the gain was roughly in proportion to the 
initial body weight, and this eonclu.sion ivas accepted by the subsequent 
workers in Germany. 'Wodon®'^ carried the concept further in setting 
the nonnal average gain at 20 per cent of the initial weight, which 
figure was also accepted by Pugliatti.’^ Stander and Pastore®^ set the 
normal average gain at 24.1 per cent of the weight at 6 weeks (essentially 
equal to the initial weight). For an alreadj^ overweight woman, this 
seems to be rather extravagant. Not many obstetricians ivould accept 
with equanimity gains averaging 50 pounds in their 200-pound patients. 
(This is not to deny the tendenej’^ to such gains.) 

2. Age.^ln 8 papers (5,885 cases)^ it is concluded that young women 
gain more than old., Onlj^ 1 paper (Kruger, 57 patients) comes to the 
opposite conclusion, tliat the older patients gain more. Bray® (69 
cases) found no difference in the 3 age groups into which he divided his 
cases. 

3. Parity. — Twent.v-one papers reach a conclusion as to the relation 
between parity and weight gain. 'In 8, -svith 5,799 cases, it is stated that 
there is no significant difference between primiparas and multi])aras/ 

‘“iVnother 8 papers (1,249 cases) find a greater gain in multiparas, while 
5 papers (1,418 eases) report a greater gain in primiparas. { Where 
differences are found, they usually are not very great, and ai'C probably 
not tnily significant. »This is well shown in the paper of i\[cIlroy and 
Rodwmy; the multiparas had a somewdiat greater average w'eight gain, 
but wdien the frequency distribution cuiwes are plotted for different 
weight gain classes, one can see at a glance that the primiparas and 
multiparas do not differ.* 

Ttvin Pregnancy . — Except for a few' scattered cases, the onl.y available 
data on the weight gain in normal twin pregnancy are supplied Ity 
* Stander and Pastore."' In 95 normal cases, they found an average gain 
of less than in single pregnancy, i.c., 21.1 per cent of the w'cight at 6 
weeks as compared with the 24.1 per cent gain in single pregnancy. • 

Weight Changes at Delivery and in the Puerperiura 
(Normal Cases) 

The weight changes occurring in normal patients at delivery and in 
the puerperium are .summarized in Table IV. ' Ga.ssner’.s-^^ series in- 
cluded some edematous patients, and for tiial reasoirins data for puer- 
peral weight lo.ss are higher than would be the case foj* strictly nonnal 
subjects. Leaving his figures out of consideration for tlie moment, the 
average total w'cights lost from just ante parturn to about the tenth day 
po.st parturn are in fairly good agi-cement as among the 12 iiublished 
papers. * The average weight lo.ss for all patients (roughly 4,000) is 
17.9 pounds, Avith a range of publi-shed averages running from 15.1 to 
21.7 pounds (Ga.ssner’s average; 25.5 i)ounds). The average of the 
averages is 18.7 pounds (or omitting Ga.ssner’s, 18.1 pounds).* 
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The data of Table lY cover only the firs t 6 to 14 days of the j)uer- 
perium. There are not many data available which bear on the weight 
changes occurring in the later pnerperinm. Gassner Aveighed 10 of his 
patients at 3 to 6 weeks after delivery, and found that all had gained 
weight since discharge from the hospital. HoAvever, in his day, the 
management of the pnerperinm involved a low caloric intake, which, 
together with the inclusion of edematons patients, perhaps contributes to 
his large Aveight losses (baa 10.1 ponnds)'Of the first Aveek after delivery. 
Stander and Pastore®^ Aveighed an unspecified proportion of their 2,502 
normal patients at 6 Aveeks post partnm, and found an average loss of 
1.5 pounds oecnrring between the tenth day and sixth Aveek after de- 
livery.* The average Aveight at the six th Aveek post partnm Avas someA\diat 
greater than the average prepregnancy Aveight ;^for primiparas the differ- 
ence Avas 4.8 ponnds, and for mnltiparas 3.7 ponnds! (Because of the 
different numbers of patients Aveighed at Amrions times, the figures do 
not “add np.“ The gain to maximal Aveight averaged 30.7 ponnds. 
The losses were: prelabor 2.42, delivery 11.75,_early .puerperal 5_.06, and 
late puerperal 1.50 ponnds.*'Yrhese losses tofaf 20.7 ponnds, or 10 ponnds 
less than the Aveight gained during pregnancy, leaving 5 to 6 ponnds nn- 
acconnted for in the aA'^erages.) Waters®® gwes no detailed data, bnt 
states that “Roughly, in the latter group (tissue gainers as differentiated 
from A\mter gainers, L. C. C.) it may be said that patients Avill retain 
beyond six Aveeks 60 to SO per cent of all Aveight gained in excess of 22 
ponnds,” and “postpartum weight loss is within 5 ponnds of the total 
gain for all patients AAdio gained the aAm.rage poundage.” 

There is not mneh AAdiich can be said abont the variability of the Aveight 
lost at delivery and in the early pnerperinm, because ver^^ feAv relevant 
data have been published. Apparently, hoAvever, this Aveight loss varies 
AAnthin a considerably narroAver range than does the gain during preg- 
nancy. ' For instance, the standard deviation, calcnlated from Gassner ’s 
data on Aveight loss, is only 24.2 per cent of the mean. This may be com- 
pared Avith o- for his data on Aveight change in the tenth month 
(cr = 99 per cent of the mean). Gassner ’s antepartum gains, and puer- 
peral losses probably Amry more than Avould be found in strictly normal 
patients, since he included some edematons cases. The standard deAoa- 
tions for Baumm’s^ data on Aveight lo.sses at deliA’^ery and in the folloAv- 
ing 6 days are 15.4 and 34.6 per cent of the respectwe means. ' 

'The^delwery plus early puerperal Aveight losses in normal tAAdn preg- 
nancy ’are considerably greater than can be accounted for by adding 
the Aveight of the second child to the losses sustained after single preg- 
nancy. The average loss is 26.8 pounds for the 172 cases in Table lY 
(excluding Baumm’s® obviously abnormal case, and those of Mauks^® 
AAdiose number is uncertain). Stander and Pastore®^ found that, as eom- 
pai’ed with single pregnancy, tAvin pregnancy shoAved a lesser gain ante 
partnm, and a greater loss both at delwery and in the early puerperium. / 
In the last 5 Aveeks of the puerperium, there Avas a gain in Aveight as eon- 
frasted with the further loss sustained by Avomen having single preg- 
nancies. 

In summaiy, the delivery plus puerperal AA^eight losses aA'-erage about 
18 pounds. J\lany patients fail to return to their pre-pregnancy Aveights, 
and the gi’eater the gain during pregnancy (excluding Avater-gainers), 
the greater is the net gain left to the maternal organism. This con- 
stitutes a good reason for limiting the Aveight gain in pregnancy to about 
20 pounds, as many a liusband aa'Iio married a slip of a girl could testify. 



Taui.k IV. Thk Avkuaoe WKinii-r Tosses Sustaineb at Delivery ..vnd in the Early Puerperiuai: Nontoxic Cases 
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CHESLEY : 


WEIGHT CHANGES AND WATER BALANCE IN PREGNANCY' 575 


Relation of Weight Gain to Toxemia 

Insofar as possible, “toxemia” ivill refer to pre-eclampsia and 
eclampsia, as defined by the American Committee on Maternal Welfare. 
Unfortunately, some of the' papers do not differentiate between the dif- 
ferent classes of toxemias. 

^ Gassner,^- in 1862, correlated excessive puerperal weight losses with 
diuresis and the discharge of edema fluid which had been accumulated 
during pregnancy. However, Zangemeister®® in 1916, was the first to 
emphasize that edema formation and incipient toxemia could be detected 
by periodic weighings of pregnant women.' 

Some writers have not made a distinction between water gain and 
“ stereoplasm ic gain” (Waters’ term), and have regarded any excessive 
weight increase as a harbinger of toxemia. Indeed, it has been con- 
ceived that overloading the maternal organism with stored fat and 
protein may of itself lead to toxemia. However, the co'iise'nsus of opinion 
^ today is tfiat weight gains significant for the development of toxemia 
represent water retention. While Aveight taking is obviously nonspecific, 
it is of some value in that rapid and excessive gains in Aveight liaA’-e been 
interpreted as pointing to Avater accumulation. As mentioned before, 
the rate of gain in the last trimester is probably of more significance than 
is the total gain in pregnancy. 

Total Weight Change in Toxemia . — Table V shoAvs 7 publieations in 
AAdiich the average total AA^eight gains are compared for normal and 
for toxic pregnancies. Randall,®® AAuth only 12 cases of toxemia, found 
the average normal Aveight gain to be doubled in the toxemia patients. 
At the other extreme, Stander and Pastore®’- report that the average total 
Aveight gain in their 2,502 normal patients AAms essential^* the same as in 
their 177 cases of mild and severe pre-eclampsia (mild prc-eelampsia 
taken as the equwalent of their “Ioav reserve kidney”). In their 30 
cases of eclampsia, the average gain Avas slightly greater (being about 
2.5 pounds aboA^e aA^erage normal), but most of the extra gain occurred 
in the last Aveek or twof Their data for total gains, in percentages of the 
Aveight at 6 weeks, are; normals 24.1, “Ioav resein’^e kidney” 24.46, pre- 
eclampsia (seAmre, L. C. C.) 25.15, and eclampsia 26.15. In the other 5 
IDublieations, the aA’erage total gain in toxemic patients ranges from 2 
to more than 6 pounds above the respectwe averages for normal patients. 
If one Avere able to plot frequency distribution curves for total Aveight 
gains in normal and in toxemic patients, it Avould seem that most of 
the toxemic patients Avould fall Avithin the normal range, and nearly 
half Avould have less than average “normal” gains. 

Another approach to the question is summarized in Table VI. As 
the total Aveight gain becomes greater, the incidence of toxemia increases. 
Bingham’’ and Chesley and Chesley^^ are the only authors to give data 
for the numbers of normal and of toxemic patients in each Aveight gain 
category, and they did find that the incidence of toxemia mounted as 
the Aveight gain increased. HoAvevei*, 72 per cent of the toxemia eases in 
each series had Aveight gains of less than 30 pounds. About 88 per cent 
of the patients, in each series, aaIio gained more than 30 pounds did not 
haAm toxemia. 

Dieckmann and Brown^’ found that 57 per cent of about 570 pre- 
eclamptics gained less than 22 pounds, and 71 per cent less tlian 26.5 
pounds. 
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Table VI. The Increasing Incidence op Toxemia Correlated With 
Higher Total Weight Gains 





TOTAL aveight GAIN 

IN POUNDS 


author 

CASES 

0 TO 

10 

11 TO 
20 

21 TO 
25 

2(3 TO 
30 

31 TO 
35 

36 TO 
40 

41+ 










Bingliani" 
Cummings 13 
Waters63 

1 

0.7% 

1.5% 

y. 

1 5.3 

3.5 

% 

1 5.5 

11.8 

10.6% 

48.0%* 

1 


Cliesley and 
Chesleyii 

1,278 

(3.2% 

9.3% 

V 

9.8% 


y 

12.8% 

1 13.0% 


♦“Showed sigrns of toxemia or actually developed it’’ Only 22 patients of the 
1.000 had “large amounts of albumin"; all of these had gained more than 30 pounds. 
These 22 patients represent IG.S per cent of tlie 131 Iiaving sucli gains. 


“Briefly, the total weight gain in pregnancy does not seem to be of 
much value in detecting incipient toxemia. Many, perhaps most patients 
who develop toxemia have had normal total weight gains. Kelatively 
few patients Avith higher Aveight gains do become toxemic. , 

Rate of Gain in Last Trimester. — ^All of the 8 relevant papers repre- 
sented in Table V agree that toxemic patients shoAv an augmented rate 
of Aveight gain in the last trimester. The differences betAveen average 
rates of gain in normal and in toxemic patients are often not AA’^ell 
marked. HoAvever, this may he attributable to the fact that the average 
rate of gain is calculated for the Aidiole trimester, and sudden spurts 
occurring in one or tAvo Aveeldy periods are obscured. Nearly all AATiiters 
are agreed that rapid Aveight gain frequently precedes hypertension and 
other signs of toxemia, often hj^ Aveeks. In other cases the rapid gain 
coincides Avith the appearance of hypertension, and sometimes it does 
not occur at all. 

It seems Avell established that, on the average, pretoxic patients gain 
Aveight more rapidly than the aA’^erage rate for normal patients. Hoav- 
ever, there is a serious paucity of data bearing on the questions as to 
Avhat is the normal range of gain, hoAv many patients deAmlop toxemia 
Avithout abnormally rapid gains, and hoAv many patients haA’^e abnormal 
rates of gain and do not develop toxemia. Most of the conclusions have 
been draAvn from insufficiently Avorked data. 

Siddall and MacM® have made a critical analysis of their data, and 
concluded that “the occurrence of excessive Aveiglit gains in pregnancy 
AAmuld appear to be of doubtful significance in predicting impending 
toxemia. ’ ’ They found that 61 per cent of their 100 toxemia cases had 
Aveight gains of at least tAAuce av'eragc at one or more periods after the 
seventh lunar month. The other 39 per cent “liad no excessive gain at 
any time, ’ ’ and in «the last four months gained an aA’-erage of only 11.6 
pounds as compared AAoth 15.7 pounds in normal patients. Of the 61 
patients avIio did have excessive rates of gain, the rapid gain preceded 
hypertension in 37 cases. “Since excessive Aveiglit increase preceded 
other signs in 37 per cent of toxemias, it miglit seem of real value in 
discovering the disease in its incipieney.” But, as AA^as pointed out in 
the section on rate of gain in normal pregnancy, these Avorkers found 
that 45 per cent of noimial patients also shoAved comparably excessiA^e 
gains at one or more periods in the last 4 months. “ Coi^sequently, our 
figures indicate that acceptance of exeesswe gain as reliable evidence of 
incipient toxemia necessities subjecting approximately one-half of all 
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pregnant women to treatment.” Table III offers perhaps the only 
escape from these conclusions. As normal pregnancy approaches term, 
the variability of Aveight gain increases markedly, and in the last 2 iveeks, 
35.2 per cent of Sidclall’s and Mack’s patients showed gains of at least 
twice the average for this period. If a large proportion of the 45 per 
cent shoAving tAA'ice average gains at any time, had the abnormal gains, 
only in the last 2, Aveeks, then the gains occurring earlier in pretoxic 
patients Avould haA^e added significance. It is hardly fair to expect ex- 
cessive gain to predict future toxemia if that gain occurs AAdien delivery 
is imminent. Unfortunately, one cannot determine this point from the 
published data. 

I The tAA'o papers in AA^hich excessive rates of gain have been alleged to be 
most closely correlated Avith the development of toxemia are those of 
"Wodon®® and of Evans.5® In discussing EA^ans’ paper, Siddall and 
Mack®® AAU’ite ‘ ‘ conclusions Avere based on the records of onlj'’ 211 patients 
(apparently a series of eonsecutwe eases) of Avhom the surprising num- 
ber of 52 AA^ere classified as toxemia.” "Wodon’s series is equally astonish- 
ing — 89 toxemias in 400 patients. The toxemia incidences AA'ould be: 
EAmns, 24.'6 per cent and Wodon, 22.3 per cent. Siddall and Mack ques- 
tion tlie validity of many of the diagnoses, and it seems to me justifiablj’’ 
so. Accepting Evans’ diagnoses, aa'c find that the aA^erage monthly gain 
in the toxemias AA^as 4.3 pounds, as compared AAutli 2.8 pounds in normal 
patients. A maximal gain of 5 pounds in aiiy month almost made a 
separation of normal from toxic patients. Tliose Avomen Avho never 
exceeded tliis gain had a toxemia incidence of 0.6 per cent, and only 2 
per cent of all toxemias occurred in this class. In the AA'omen gaining 
more than 5 pounds in any month, the toxemia incidence AA^as 49 per 
cent, and 98 per cent of the toxemias AA'ere associated AAutli such gains. 
Exactly % of the normal patients did have maximal gains of more than 
5 pounds in some month. 

Wodon®® found a toxemia incidence of 7.9 per cent among 306 patients 
AAdiose AA'eeklj' Aveight gain never exceeded 1.1 pounds. In tlic 94 patients 
AA’ho did shoAA' greater gains, the incidence of toxemia AA^as 76.6 per cent. 
Omitting patients aaIiosc only toxic sign Avas a mild elevation in blood 
pressure, the incidences of toxemia AA^ould be 2.3 and 20.2 per cent in the 
respective groups. The ratio of toxemia incidences is roughly 1:10, 
either with or AAuthout tlie questionable cases. 

Harding and Van Wyck,®® in a series of 726 unselected priA’^ate 
patients, found that all of their toxemias (excluding one case of 
“chronic nephritis”) had shoAAui montlily gains of 8 pounds or more. No 
further data are given as to the distrilmtion of Aveight gains. IMauks''® 
states that toxemia developed in 30 per cent of liis patients aaIio gained 
more than 4.4 pounds per calendar month. His aA'erage monthly gains 
Avere : in normals 3.1 pounds, in mild toxemia 3.7 pounds, and in severe 
toxemia 5.5 pounds. Dieclnnann and BroAvn’" found that 74 per cent 
of their seA’cre pre-eclampties gained more than 1.3 pounds per Aveek, and 
24 per cent gained more than 2.2 pounds per Aveek. Conversely, 76 per 
cent gained less than 2.2 pounds per AA'cek, and 26 per cent gained less 
than 1.3 pounds per Aveek. (These arc a])parcntly average figure.s for 
the AA'hole period of obsei'A’ation. IMaximal figures are not given, cither 
for normals or for toxemias.) Mellroy and KodAvay'® do not gNe the 
variations in rate of gain occurring at any time, but apparently doubled 
gains AA’crc 3 to 5 times more frequent in toxemias than in normals. 
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In summary, many preloxie patients gain u'eiglit rapidly. The ab- 
sence of such gain is no insurance against the development of pre- 
eclampsia, and a large number of patients who will not become toxemic 
will scare the physician with definitelj' “abnormal” rates of gain. Pool- 
ing the data of Siddall and Mack,®® of Mcllroy and Eodway,^® and of 
Evans,®® it would seem that about 54 per cent of toxemia patients will 
show, at some time, a weight gain of at least twice the average for that 
period. Nearly 40 per cent of normal patients will show similar gains 
(figures approximate). 

Delivery and Early Puerperal Weight Losses 
(Toxemias) 

' Zangemeister®^ found the total weight lost from just ante partum to 
the tenth day post partum to average 27.1 pounds in 8 patients with 
“hydrops gravidamm. ” The average loss in his normal patients was 

16.6 pounds. Bertini® reports the weight loss (to the seventh day) 
in 8 toxemias as averaging 24.9 pounds; his normal patients lost an aver- 
age of 19.3 pounds. Stander and Pastore®^ give figures for about 200 
toxemias, whose weight loss (to the tenth day) averaged 20.6 pounds as 
compared with a loss of 16.8 pounds in their normals. 

Presumablj’" this excessive loss, Avhich occurs so rapidly after delivery, 
represents the discharge of edema fluid, f 

What Constitutes the Maternal Weight Gain? 

The combined data of Baumm,® Gassner,®® Kemper®^ and Lehn'*® show 
an average weight of baby + after birth -t amniotic fluid in 958 cases 
amounting to an average of 11.18 pounds. This is a little less than half 
of the total average gain .shovm by the mother. In about 10 per cent 
of 6,046 term pregnancies^’ ®® this “reproductive weight” is greater 
than the total weight gain shovni by the mothers, some of Avhom actually 
have Aveight losses. In such cases, of course, there has been a net loss to 
the maternal organism. HoAvever, in the majority of cases there accrue 
to the maternal tissues considerable gains in Avcight; in perhaps a fifth 
of cases this net gain, exclush'-e of the conception product, exceeds 20 
pounds. On the average, this net gain to the maternal organism amounts 
to about 10 per cent of the prepregnancy Aveight (Net gain = total 
gain of 24 pounds minus 11.2 pounds of conception product = 12.8 
pounds. Average prepregnancy Aveight == 128 pounds, according to 
Stander and Pastore.®^) 

The feAV studies made Avith other pregnant animals, summarized in 
Table VII, indicate net gains to the mother amoun'ting to an average of 

11.6 per cent above the expected AA’eight. The “expected Aveight” is the 
Aveight of the unbred controls Avhieh Avere often litter males, or at least 
Avere animals of the same age and initial AA’eight at the time of breeding 
the experimental animals. Edlefsen’s^® AAmrk on guinea pigs is omitted, 
because he used immature animals, and his only controls AA’ere males. 

There are certain necessaiy changes in the maternal organism incident 
to pregnancy. First, there is the groAA4;h of the uterus and its adnexa. 
According to Ee;^niolds,^®'‘ the uterine mass increases from about 30 to 
60 grams to 1,000 to 1,400 Gm., an increase of 2.07 to 3.02 pounds, or 
about 2.5 pounds as an average figure. Second, tliere is the enlargement 
of the breasts Avhieh varies greatly. EA’^ans®® estimates this factor at 2 to 
4 pounds. 
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Table VII. The Net Gain in Weight Accruing to Maternal Tissues During 
Pregnancy in Animals Other Than Woman 


AUTHOR 

ANIMAL 

USED 

NO. OF 
ANIMALS 

PERCENTAGE GAIN 
ACCRUING TO 
MATERNAL TIS- 
SUES DURING 
PREGNANCY 

REMARKS 

Minot^o 

1 

1 

Guinea pigs 

66 

15 per cent 

Rapid loss of weight 
in first 5 days 
postpartum 

Herring32 

Eats 

y 

No gain 


Hartwellso 

1 

Rats 

6 in 40 
pregnancies 

13 per cent 

Initial weight as- 
sumed to be 200 
Gm. 

Hain2c 

Eats 

16 

12 to 15 per cent 


Abramsoni 

Eats 

44 

6 per cent 


Bruhl and Vogels 1 

Mice 

4 

16 per cent 

Immature mice 
omitted (gain 
more) 

Poo, Lew and 
Addis^^ 

Eats 

20 

12 per cent 

' 

Up to eighteenth 
day of 23-day 
pregnancy 

Totals and mean 


199 

11.6 per cent 



Adding these components to the weight of the conception product, we 
can account for about 17 pounds of the total gain shown by the pregnant 
woman. This leaves an average of about 7 pounds, and in many cases 
much more, yet to be explained. 

Opinion has varied greatly as to what constitutes this additional 
maternal gain, and as to the proportionate parts contributed by the 
different factoi’s wliich have been recognized. In the present review, 
the following will lie considered; 1. Protein (nitrogen), and 2. water, 
with electrolytes. Pat will not be discussed for want of quantitative 
data. Obviousb', some patients gain a great deal of fat, and others very 
little. Becau.se of the many facets of the problem, complete reviews of 
the relevant literature will not be attempted. References will be made 
only to summarizing papers, or to papers most germane to the topic in 
hand. 

1. Proicin (Nifrogev) Peieniion . — Hunschcr and associates*"® in 1933 
reviewed the literature on nitrogen retention in pregnancy. From 945 
daily N balances, they calculated that the avei’agc retention was 2.28 
grams per day over the last 8 lunar months. This would give a total N 
storage of 511 grams. From the available estimates in the literature, 
they set the N requirements as follows: fetus 70 Gin., placenta, cord 
and blood 38.0 Gm., amniotie fluid 0.86 Gm., brea.sts 17 Gm., and uterus 
38 Gm.; total about 145 Gm. This Avould leave 366 grams for the 
maternal organism (exclu.sive of the reproductive .sy.stein). In a later 
paper, Hunscher and others'"* followed a multipara continuou.sly during 
the last 145 days of pregnancy, and found that .she stored 446.2 Gm. of 
N. It was e^stimated that 300 Gm. of this was in the maternal tissue.s 
outside the reiiroductive .system. Scegars'-** found a comparable N 
storage in a young priinipara. Thompson and Pommerenke'"* found 
a far" lesser degree of N storage in 2 women studied at different limes 
in pregnancy. They seem inclined to accept the results in the literature 
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as being more typical than their own eases. Freyberg, Eeekie and 
Folsome'’® followed a young primipara over the last 62 days of preg- 
nancy, and found an N retention averaging only 0.82 Gm. per daj^ in con- 
trast to the average of 2.28 Gm. from ITunscher’s summaiy of the litera- 
ture. Oberst and Plass^-® found N retentions in 5 young primiparas 
wliich averaged close to the figure of 2.28; retention was .somewhat 
greater in the fifth and sixth lunar months than in later pregnancy. 
Coons and associates®- found comparable N retentions in 6 patients. 

It would seem, then, tliat about a pound of nitrogen is retained during 
pregnancjL Presumably this is stored as protein, which would weigh 
about 6% pounds. If this protein were used in the formation of new 
tissue, with the usual proportion of water (as in muscle tissue for in- 
stance), the expected weight increment attriliutable to N storage alone 
would be 30 to 35 pounds. Since such weight gains are not the rule, the 
protein (if such be tlie storage form) must be iiacked away somewhere 
in concentrated form. 

In loolring for the site of stored protein, one thinks at once of tlie liver. 
A fairly extensive search of the literature on human liver weights has 
turned up just one bald statement which almost seems irrelevant in the 
paper in Avhich it occurs. Bean and Baker"^ write “The liver in preg- 
nant women is considerably larger than tlie average of the nonnal liver 
weight. ’ ’ They make no other mention of pregnancy, and no figures are 
given for livers from pregnant women. However, there are several 
papers describing changes in organ weights incident to pregnancy in rats 
and mice. Herring®® found the liver weight to increase 27.5 per cent 
in pregnant rats. MaeKay^® found the increase to be 20 per cent; 
Abramson^ about 13 per cent. Briilil and VogeP found the liver weight 
in 7 white mice to increase 39 per cent. Liesenfeld, Dahmen and Jun- 
kersdorf”® found only slight increases in liver weight in 2 pregnant 
dogs, and a decrease in their third dog. Poo, Lew and Addis, in 20 
rats, found that by the eighteenth day of pregnancy the liver had in- 
creased about 40 per cent in weight as compared with the controls. 

Poo, Lew and Addis®^ analj'^zed the various organs of their rats for 
protein content. They found a 34 per cent increase in the total amount 
of protein in the liver. Thei’e was also a 25 per cent increase in the 
protein content of the alimentary tract. The protein increment in the 
carcass was only 2 to 3 jier cent. Of the total protein gained, 36 per 
cent was in the liver and alimentarj’- tract, 36 per cent in the uterus, and 
29 per cent in the carcass. The actual concentration of protein was de- 
creased, during pregnancy, in the liver, blood, kidney and heart. That 
is, stored protein apparently was associated with even more than the 
usual proportion of water. How far these figures are applicable to hu- 
man beings is questionable. Certainly the uterine gi-owth in rats is out 
of proportion to that in women. 

Briefly, then, it seems that at least 6 pounds of the average maternal 
gain diu'ing human pregnancy can be attributed to protein storage. 
Of this, perhaps two-tliirds is to be found outside of the reproductive 
system. If the protein be associated with the usual proportions of 
water, as it seems to be in the rat, the storage in human maternal tissues 
would call for unreasonable weight gains of the order of 20 pounds 
attributable to this factor alone. 

2. Water Retention in Nonnol Pregnancy . — It is generally recognized 
lhat normal pregnancy is accompanied by .some degree of water reten- 
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lion. Since the noneolloidal osmotic relations do not seem to be 
significantly disturbed in pregnancy, there must be a proportional, 
retention of electrolytes. The clinical observations indicating that water 
retention does occur during pregnancy are : 1. The marked postiiartum 
diuresis (see Crabtree®^) ; 2. the simultaneous rapid weight loss in the 
early puerperium (Table IV); and 3. the atonic and flaccid condition 
of the tissues after the diuresis (discharge of edema fluid). A variation 
on the third observation is the demonstration of a shrinkage in the cir- 
cumferences of the arms, legs and neck in the first few days after de-, 
livery, occurring in 95 per cent of cases (Fink,^’^ Gueissaz^°°) . 

Physiologic measurements iiointing to ivater retentioh-are : 1. The in- 
crease in venous pressure in the legs; 2. the decrease in colloid osmotic 
pressure of the plasma; and 3. the positive sodium balance throughout 
most of pregnanejL 4. Still another factor contributing to water re- 
tention during pregnancy is the presence of huge quantities of the 
steroidal sex hormones, which perhaps are responsible for the sodium 
retention. 

In determining the distrilration of the retained water, a considerable 
quantity can be allocated to the blood itself. Dieckmaiui and AVegner®® 
(see for review of earlier work), Thomson and associates,^®” and Albers®” 
have found that the total blood volimie increases markedly during preg- 
nancy. These increases were found by the authors cited to be, at term, 
20 per cent, 30 per cent and 29 per cent respectively. * All found that the 
plasma volume increased more than the cell volume. Oberst and Pla.ss^”' 
liave shown that the water content of both plasma and cells is increased 
in pregnancy. The average water gain represented in the increased 
blood volume might lie calculated as follows. The average woman’s non- 
pregnant weight is close to 128 pounds* (Stander and Pastore”^), and 
she gains about 24 pounds in pregnancy (Table I).' The data of Thom- 
son and associates®®” show a blood volume of 30.1 ml. per pound at 30 
days or more post partum (checking closely with other measurements 
of blood volume in nonpregnant women), and a volume of 35.1 ml. per 
pound in the last month of pregnancy. • The difference in total blood 
volumes would be about 1,490 ml., or 3.45 pounds (specific gravity of 
whole blood as 1.055). Oberst and Pla.ss®”® give the average water 
content of whole blood as 811 Gm. per kilo of blood for nonpregnant 
women, and 827 Gm. per kilo in late normal pregnancy. The total 
gain in blood water then would be about 1,300 Gm., or 2.9 pounds. 

The volume of the interstitial water depends upon at least 3 major 
factors, viz. : 1. Tlie effective intracapillary hydrostatic pressure which 
impels filtration from the vascular bed ; 2. the effective colloidal o.smotie 
(oncotic) pressure of the plasma, which limits filtration and effects reab- 
sorption of filtered water; and 3. the rate of lymphatic drainage. Also 
changes in capillaiy permeability perliaps may lie operative at times. 
(“Effective pressures” refer to the differentials between the intra- 
aiid extra-vascular forces). Nonnally, these 3 factors are nicely 
balanced, and the interstitial fluid volume is thereby maintained with 
a fair degree of constancy. If the volume is to remain constant, a dis- 
turbance in one of these factors mast be compensated by adjirstments 
in the others. 

In pregnancy there is an increase in capillary pressure in the legs, and 
the oncotic pressure is diminished. Both of those factors make for an 
increase in the interstitial water volume. The extent to which lymphatic 
di*ainage nndergoe.s a compensatory increase is unlinown, at least to me. 
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Measurements of capillarj’ pressure have been attempted by various 
teeliniques but most of the data are unsatisfactory. The problem has 
therefore been approached by determinations of venous pressure. 
McLennan”®' has recently reviewed the literature, and contributed a 
superb study made on 255 of his own subjects. He concludes that the 
antecubital venous pressures are not increased in normal pregnancy, 
agreeing therein with 8 of the 16 earlier reports which he reviewed. 
The femoral venous pressure rose from 9] mm. of water in early preg- 
nancy to a peak value, at term, of about 244 mm. of water (average of 
42 patients). All 7 previous reports agreed that the femoral venous 
pressure was increased in pregnanejL The increased femoral pressure, 
of course, would be considerably augmented by the assumption of tlie 
upright position — j\IeLennan’s^ measurements were made with the sub- 
jects supine. Eona”® determined the. saphenous pressure in pregnancy 
with patients standing. The average pressure at the level of the vene- 
puncture was 938 mm. HoO, and ranged from 792 to 1,230. These 
markedly elevated femoral venous pressures must be reflected in the 
capillaries of the legs. Since this hydrostatic pressure approaches, or on 
standing exceeds, the oncotic pressure (see Table VIII), there must be an 
increased filtration and a diminished capillary realxsorption in the legs, 
thus predisposing to the accumulation of interstitial fluid. The transu- 
dation is limited, of course, by the increasing extravascular tissue pres- 
sure.^^® (Even in nonpregnant individuals, prolonged standing will 
result in a demonstrable increase in leg volume, though not visible edema, 
and concentration of the blood.”®) Since the legs constitute about 37 
per cent of the body weight,”^ considerable volumes of water may be thus 
retained. During recumbency, some or all of this accumulated water 
may be mobilized and excreted, thus accounting for the observation that 
late in pregnancy the night urine volume approaches or exceeds the day 
volume.^®® 

As Table VIII shows, the. colloidal osmotic pressure of the plasma 
is diminished by about 20 per cent during pregnancy. This is at- 
tributable to the characteristic drop in serum proteins, amounting to 
about 1 gram per 100 ml. of serum.®® As Dieckmann®® has pointed out, 
this diminution in proteins and oncotic pressure is not sufficient to ac- 
count for the palpalile edema of either normal or toxic pregnancy 
(Strauss,”® liowever, has attributed the edema of toxemia to decreased 
oncotic pressure along with other factors). While the changes in pro- 
teins occurring in normal pregnancy are not great enough to cause 
edema, they may well lead to some degree of water retention Avhieh Avould 
not show up as visible edema. The statement is commonlj’’ made that 
the body can retain Avater up to 10 per cent of its AA^eight before edema 
becomes eAudent. I haA’'e not been able to find the original AA’^ork upon 
Avhich this statement is based. HoAvever, Drury and Jones®^ haA’'e shoAvm 
that fiuid accumulation in the legs must increase bj'' /S''per~eent before 
edema becomes evident. Weech, Snelling and Goettsch^'’®' produced 
edema in dogs by plasmapheresis and b.y protein restriction. Their 
results . suggest an equilibrium betAveen plasma proteins and the 
volume^ of fiuid in the interstitial spaces. The equilibrium seems to be 
maintained throughout the entire range of protein variation in such a 
way that eA^ery slight protein decline leads to a correspondingly slight 
increase in interstitial fluid.” 

Goudsmit and Louis,®® in a quantitative study, found that a decrease 
in serum proteins of 1 gram per 100 ml, Avill result in an increase in 
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Drinkot ami FicM, iti review of litoratiiro, found an average of SO? mm. HjO for 361 nonpregnant normals. Eangc of averages 286 to 431 
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•Omlttlnjr 3 oxtremos vaime would bo 275 to 332. 
tone patient counted twice. 
tSoiue probably bad edema. 
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Table IX. Sodiuji Eetention During NoKMAii Pregnancy 


The last column is calculated from the assumption that all sodium is held extra- 
cellularly, is osmotically active, and that its concentration in extracellular 
water is 336 mg. per 100 ml. 


AUTHOR 

PASES 

1 

PERIOD IN 
PREGNANCY 

MEAN DAILY' 

RETENTION 
OF Na, GM. 

TOTAL RETEN- 
TION, GRAMS 
PER W'EEK 

CALCULATED 
GAIN IN EX- 
TRACELLULAR 
H,0 LITERS 
PER WEEK 

Coons and associ- 
atessi 

5 

Near end 

1.26 

8.81 

2.620 

Hummel and asso- 

ciatesios 

1 

Last 21 weeks 

0.56 

3.92 

1.167 

Freyberg and as- 
soeiates^G 

1 

Last 70 days 

0.231 

1.61 

0.473 

Thompson and 

Pommerenkei37 

1 

In fourth and 
eighth months 

0.44 

0.267 

3.08 

1.S7 

0.917 

0.557 

Taylor and associ- 
atesi32 

4 

Last 13 to 23 
days 

0.440 

3.08 

0.917 

Taylor and assoei- 

atesi33 

3 

First 10 days 
p.p. 

-0.489 

Total loss, 
first 10 days 
p.p. 4.89 

Total loss, 
first 10 days 
p.p. 1.455 


interstitial water amounting to 3.8 + 0.8 per cent of the body weight. 
In our average patient who has gained from an initial 128 up to 152 
pounds in pregnancy, this factor would, then, account for a water gain 
of about 5.8 pounds. 

The sodium retention of pregnancy is summarized in Table IX. In 
the last column of the table is shown the volume of extracellular water 
gain per week to be expected if all of the sodium is held extraeeUularly 
in osmotically active form, and if blood and tissue fluids are not to show 
any significant increase in sodium concentration (see papers of De 
Snoo,®® Zangemeister,®" Rossenbeck,’^® and of Taylor, Warner and 
Welslfl®® for review of literature, indicating that sodium concentrations 
are essentially unchanged in pregnancy) . Since these' calculated volumes 
of water gain are unreasonably high, some of the sodium must be stored 
in an osmotically inactive form. Perhaps this osmotically inactive 
sodium is bound to proteins, or stored in the bones.' Rossenbeek^^® found 
from direct analysis of various tissues that the sodium content is in- ^ 
creased in normal pregnancy, and markedly increased in eclampsia. ' 
In nonnal pregnancy, he calculates that the excess muscle sodium 
amounts to about 3 grams. This is only a fraction of the total amount 
stored during pregnancy. 

Tajdor, Warner and Welsh^®® provide a review of the effect of the 
steroidal sex hormones in sodium and water retention. '’They consider 
that the increased venous pressure of the legs, together with the dimin- 
ished oncotic pressure of the plasma, may contribute somewhat to the 
retention of water. “The general tendency of normal pregnant women 
to retain sodium and water appears, however, to be best explained by the 
fact that they are constantly under the infiuence of enormous quantities 
of the steroid sex hormones. This effect is so predictable from the 
Imovm physiologic properties of these substances that were the tendency 
to sodium and water retention not present, one would have to find an ex- 
planation for its absence.” An interesting observation in this connec- 
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tion lias been made by Friedlander and associates.®' They found that 
estrogen administration was followed by sharp rises in the blood volume 
in both human subjects and in cats. Tliis effect, however, was found 
only when the blood volume was initially low. Perhaps the constant 
influence of. enormous quantities of the steroids during pregnanej^ could 
produce a like effect upon subjects with initially normal blood volumes. 
A role of these hormones in premenstrual edema is suggested by Thorn 
and Emerson^'*® who review some aspects of the possilile relation between 
the sex. steroids and the sodium and water retention associated with 
premenstrual tension and edema. 

The antidiuretic substances found in the urine of many toxemic and 
some normal subjects will not be reviewed here. The work of Gilman 
and Goodman®® suggests that if a prerenal deviation of water occurs, 
there might be imposed upon the kidney the necessity for water reab- 
sorption. If this be the case, the appearance of antidiuretic substances 
would be secondary. For reviews of subject, see Teel and Eeid,^®®, 
Krieger and Kilvington,^^^ and Ham and Eandisd®^ 

In summaiy, the blood volume increase occurring in normal preg- 
nancy accounts for the addition of an average of 2.9 pounds of water. 
The diminution in serum (plasma) proteins, averaging 1 gram per 100 
ml., may account for an average inerea.se of about 5.8 pounds of water 
in the interstitial spaces. The increased venous pressure of the legs 
favors water retention at this site. This last factor tends to be self- 
limited because the increasing volume of interstitial fluid exerts a 
back pressure (ti.ssue turgor) which offsets the intravascular hj^drostatic 
pressure. Also, fluid accumulated in the legs wliile the subject is up 
and about is largely mobilized and excreted during recumbency. The 
sex steroids also contribute a quantitatively unasse.ssed part in sodium 
and water retention. 

There have been but very few attempts to measure the water changes 
occurring in pregnancy. Chesley'^ has detennined the thiocyanate- 
available (roughly extracellular) water in a large series of cases. 
]\reasurements ivere made in 67 cases in early pregnancy, and repeated 
at about 32 to 35 .weeks. In another 375 normal cases, tests were made 
at 31 to 33 weeks and repeated at 35 to 37 weeks ; in some ca.ses measure- 
ments were again made at term. There seemed to be a gradually in- 
creasing rate of gain in the thiocyanate-available water. The total gain 
in ])regnancy amounted to an average of 6.3 liters (13.85 pounds), of 
which 1.5 to 2.0 liters were thought to be in the conception product. 
The rest of the water presumably represented hydration of the maternal 
tissues, and totaled 9 to 10 pounds. »Some of this water of hydration 
(perhaps about 4.5 pounds) has already been counted in the weight 
gain comiionents discu-ssed above; i.c., 2.9 pounds in the increased hlood 
volume, and an estimated 1.6 pounds in the new tissue of the uterus and 
breasts. 

/Chesley and Boog'® made repented measurements of the available 
water in 30 patients at delivery and in the puerperium. The total 
lo.ss in available water, from just ante partum to the sixth week post 
partum averaged 6.1 liters (13,2 pounds), in good agreement with the 
estimated gain during pregnancy. The lo.ss at delivery was accounted 
for in the'^fetu.s, placenta, amniotic fluid and hlood lo.ss. Tiie major 
decrea.se, of 2.30’ liters (5 pounds) oecurred in the tinst six days of tla? 

puerperium. » , . , , , i 

Frcvberg, Feekie and Folsomc®® detej-mnxHl the water balance by 
metabolic methods of Newburgh in 53 of the last 62 days of pregnancy 
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in a young primipara. The total Avater retention ivas 6.2 pounds, of 
which 2.05 pounds were attributed to protein and fat formation (is the 
stored nitrogen held as protein with the usual proportion of water! 
— see above). They subtract 2.2 pounds because the patient delivered in 
the middle of a salt and water excretion test; 0.54 pounds of water is 
assigned to the fetus, apparently as extracellular ivater. These correc- 
tions leave only 1.4 pounds for hj'dration of the maternal tissues. Hoiv- 
eA’^er, the interstitial fluid may have increased more than this, because 
the anuiiotic fluid was presumably decreasing (Beck), and the blood 
volume did decrease by 550 ml. Also the patient had a markedly positive 
sodium balance, gaining 17.12 grams of Na in this period. Unless stored 
in an osmotically inactive form (as in the. bones), sodium is thought 
to be held extracellularly, and might be expected to ivithdraw some 
water from the cells in order to maintain osmotic equilibrium. In com- 
paring this experiment with the measurements of thiocyanate-available 
water, it should be remembered that thiocyanate is thought to measure 
only the water outside of the cells (see below). It was suggested by 
Chesley and Annitto"'^ that some cellular water perhaps does shift out to 
the interstitial compartment during pregnancy. 

Heivitt and Van Liere^®'* measured directly the water content of the 
liver, muscle and skin of guinea pigs. Neither the earlj’- or late, nor the 
early postpartum animals shoived any significant difference from the 
controls. Childs and Eichelberger"'’ determined the distribution and 
quantities of water and electrolytes in the skeletal muscle of 20 non- 
pregnant and 10 pregnant dogs. They found no water retention, no 
shift of Avater from one compartment to anotlier, and no changes in the 
electrolytes during pregnancy. In a later paper, Eichelberger, Eisele 
and 'W'ertzler'’® report similar determinations of Avater and electrolyte 
distribution in the skins of 3 pregnant dogs as compared Avith 10 non- 
pregnant controls. The average Avater content of the fat-free skins 
from the pregnant dogs Avas 752.1 Gm. per kg., as compared Avith an aA^er- 
age of 708.3 Gm. per kg. in the controls. There Avas also a slight in- 
crease in the serum Avater of the pregnant dogs. Parhon, Cahane and 
Marza^^^ found that pregnancy in the guinea pig increased the Avater 
content of blood, muscle, and liver. IToAvever, the average differences 
Avere slight. 

Table X. The Relation of Maximal Diastolic Blood Puessuue Readings and 
OF Excessive Water Retention to the Subsequent Dea-elopment 

OF Pre-Eclampsia 


jiaximal diastouc on 

ANY OCCASION, MM. HG: 

LESS 

THAN 

65 

06 TO 70 

71 TO 75 

76 TO 80 

81 TO 85 

so TO 90 

MORE 

THAN 

90 

Gases 

70 

182 

154 

398 

139 

171 

77. 

Incidence of toxemia in 
all cases, per cent 

0.0 

0.5 

2.6 

1 

5.0 

9.4 

18.1 

32.5 

Incidence of toxemia witli 
normal Avater at time 
of test, per cent 

0.0 

0.6 

1.6 

2.2 

6.3 

11.5 

12.2 

Incidence of toxemia Avith 
excessive AA'ater at time 
of test, per cent 

0.0 

0.0 

6.9 

16.0 

20.7 

34.7 

72.0 




The negatiA'e sodium balances Avhich Taylor and associates^^^ found 
in the early puei’periums of their 3 human sub.ieets (Table IX) are of 
about the magnitude to be expected from the readjustment of the 
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blood volumes alone. Hummel and associates'"^ followed the mineral 
balance of a nursing multipara from the tenth day to the eighth week 
postpartum, and found a net reten'lion of 22.27 Gm. of sodium in 43 
days of lactation (where could this go?). From these 2 jiapers, 
then, there is not any evidence for the post-partum discharge of 
interstitial fluid gained during pregnancy. On the other hand, 
Crabtree®^ did find markedly negative water balances in the earlj^ 
puerperium. In the 8 eases observed for 6 days or more, the negative 
water balance ranged from 1,830 ml. (4.02 pounds) to 6,330 ml. (13.92 
pounds), and averaged 4,440 ml. (9.8 pounds). These figures do not 
include water lost in milk, feces, lochia, and by transpiration. These 
last factors bulk considerably larger than does the preformed and 
metabolic water derived from the food, which factor was not con.sidered 
by Crabtree. 1 


These findings in guinea pigs and dogs raise the question as to the 
validity of the measurements of extracellular water bj’^ the thiocyanate 
method, at least in pregnancy. It is pos.sible that during pregnancy the 
permealjility of some cells may increase so as to admit thiocyanate. If 
this should happen, the thiocjmnate-available Avater would include not 
only the extracellular water, but also the water of these cells. Alter- 
natively, the pregnant Avoman may react differently from the guinea 
pigs and dogs, as indeed .she does in her susceptibility to the pre- 
eclamptic sjmdrome. That she does so is strongly .suggested by the 
clinical and physiologic ob.servations detailed above, AA’hich point to 
AA'ater retention of about the degree indicated both by the thiocyanate 
tests, and by Crabtree’s data on AA’^aler lo.s.ses after dciiA’’ery. The AV'ork 
of Feldman and associates"^ indicates that species differences do exist. 
They found marked dilution of the blood in AA'omen and in rats during 
pregnancy, Avhile the coaa^ shoAvcd no such change. 

In summarizing all of the components considered in tlie total AA'eighI 
gain of normal pregnancy, Ave have: Conception product 11.2 pounds, 
uterine groAAffh 2.5 pounds, breast groAA-th 3 pounds, protein retention 
not included in other factors about 4 pounds, blood volume increase 

3.5 pounds, interstitial Avater increase not included in other factors about 

4.5 pounds (? from thiocyanate m ca.su rcments). These factors, Avhich 
do not include fat gains, giA’c a total, as a rough estimate, of 28.7 pounds 
AA’hich is 4.7 pounds more than the aA’crage AA’eiglit gain (Table 1). Elim- 
ination of the interstitial AA’ater gain AA’ould correct the difference, and 
might be rationalized b.A' discounting the tliioeyanate measurements or 
by considering that much of thiocyanate-aAGiilable Avater had merely 
.shifted out. of the cells. Such AA’ater shifts seem to occui' under the in- 
fluence of the sex .steroids.®"’ 


Toxic Prcfjnancij. — The Avater retention occurring in many cases of 
pfe-eclampsia and eclampsia is too obA’ious to require di.scu.ssion. .Such 
edema formation frequently precedes hypertension and other signs of 
toxemia, and it is this AA'hieh the clinician is looking for in his routine 
AA’cighings of obstetric patients. 

^ The cause of edema formation in incipient pre-eclampsia is unknoAvn. 
Of the factors considered aboA'e in relation to Avater retention, none can 
be directly incriminated as the primary cause. 1, Tlie venous [U’e.ssure 
seem.s to be in the range of values found in the nonpregnant and nor- 
mallv pregnant .subjects (sec ItIcLennan*'" for revicAvj. 2. The oncotic 
pre.s.sure ol’ the plasma is ])erhap.s a little loAver in toxemia than in nor- 
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mal pregnancy (Table VIII), but most investigators have not regularly 
found decreases marked enough to account for the palpable edema (see 
Dieckmann and Kramer®® for review). 3. The oncotic pressure of the 
interstitial fluids is not unduly increased in toxemia. The few de- 
terminations of the protein content of. edema fluid from toxemic patients 
have shown concentrations of less than 0.4 6m. per 100 milliliters®®’ ®‘’ 

112 , 122 , ^ Changes in capillary permeability are largely uuassessed, but 
cannot be gross as indicated by the low protein content of the edema fluid. 
j\IeLennan^^‘ found that in edematous toxic patients the rate of filtra- 
tion from the arm capillaries was less than in normal pregnancy. This, 
he explains, is probablj^ attributable to the increased interstitial hydro- 
static pressure (tissue turgor increased by edema) which opposes filtra- 
tion. At least, these experiments seem to show that any increase in 
capillary pressure, decrease in oncotic pressure, and/or increase in eapil- 
laiy permeability are offset by opposing factors. 5. The sodium reten- 
tion is increased, and in severe toxemia, the urine may be almost sodium- 
free.®’’ ®®’ ®® However, this is merely another way of saying that edema 
is forming. 6. The blood and urine levels of the steroidal hormones 
are usually diminished in pre-eclampsia.^^®’ Taylor has suggested, 
as an admitted speculation, that such diminution may mean an in- 
creased utilization Avhich conceivably could increase the sodium and 
water retention. 7. Dieclmiann®® has considered a renal factor in the 
sodium retention and edema formation — “the renal function is altered 
if not actually temporarily impaired.” Taylor, Warner and Welslfl®® 
point out that the measurements of renal blood flow and glomerular 
filtration'®’ ®®’ ®®’ indicate no disturbance in renal function even 

in severe toxemia with marked hypertension. Perhaps the steroidal 
sex hormones act on the renal tubules to increase the reabsorption of 
sodium from the glomerular filtrate, as do the adrenal cortical steroids.^®® * 

Of the various components of weight gain in pregnancy, the one factor 
obviously related to the development of pre-eclampsia is water retention, 
and whatever value weight-taking may have in the detection of incipient 
toxemia probably depends upon tlie correlation between rapid weight 
gain and edema formation. It is, then, desirable to measure the water 
content or change in pregnant patients. There is available no generally 
practicable method for the determination of total body water. How- 
ever, the extracellular water can be measured roughly by the use of 
thiocyanate®®’ (also by sucrpse,^^^ sulfate,"'* radioactive sodium or 
chloride,*®®’ *■*■* bromide,*"*® or iodide*"*®). Practically, this measurement is 
probably the more valuable, since most edema is ‘largely extracellular. 

Chesley and Chesley**’ ** determined the thiocyanate-available (roughly 
extracellular) water in 1,388 patients in the last 10 weeks of pregnancy. 
At the time of the test, these patients manifested no sign of toxemia. 
The incidence of .subsequent pre-eclampsia in 1,110 patients with normal 
proportions of available water, at the time of the test, was 3.9 per cent. 
Many of these toxic patients might have been detected had the test been 
done a second time, since the average time from the normal finding to 
the appearance of hypertension was six weelcs. In 278 patients, (about 
20 per cent of the series), having abnormally high proportions of avail- 
able water, the incidence of the subsequently developing pre-eclamptie 
.syndrome was 22.S per cent. As done, the test picked out 59 per cent 
of the future pre-eclampties (and missed 41 per cent). The test was not 
very specific in that 77 per cent of the patients selected as potential 
toxemias did not develop pre-eclampsia. 
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There were several factors which seemed to predispose to the develop- 
ment of toxemia in the patients ivith abno]’mal water retention. The 
incidence of pre-eclamp.sia in these patients increased with: 1. Lower 
serum proteins ; 2. greater degree of water retention ; 3. longer duration 
of water retention; 4. greater body weight; 5. higher maximal blood 
pressure (in upward spikes) occurring at any time, e.speciallj’’ at the 
first clinic visit; 6. Jiistory of toxemia in a previous pregnancy. 

The test was of little utility in about one-fourth of all patients, since 
the incidence of excessive ivater and especially of toxemia was low in 
patients whose blood pressure had never exceeded 110/70. 

The importance of the maximal dia.stolic blood pressure, as observed 
at the time of single upward spikes, deserves special mention. Of the 
normal pregnancies, without regard to water measurements, 73 per 
cent of patients never showed on any occasion a diastolic pressure as 
high as 80 mm. Hg. Of the toxic iiregJiancies, 73 per cent of patients 
did show diastolic pressures of 80 mm. Hg or more on at least one occa- 
sion. Correlating the maximal diastolic pressure readings with the 
results of the available water mea.suremenls enables one to pick out 
different groups of patients in whom toxemia is highl.y unlikely to ap- 
pear, and other groups in whom the toxemia incidence will exceed 70 
per cent. This correlation is offered in Table X. 

In summary, the causes of edema in pre-eclampsia are unknown. The 
fonnation of such edema can be detected early by the measurement of 
thiocyanate-available water, and many cases of toxemia can thus be 
picked out in their incipiency. 
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Correspondence 


Manual Dilatation of the Cervix Under Caudal Anesthesia 

To the Editor: 

In the May issue of the Journal appeared a report by Rosenfeld on five cases 
of manual dilatation of the cervix under spinal anestliesia and in the August issue 
there was a comment on this subject by Kassebohm and Schreiber. Like the latter 
authors, I tried, to dilate the cervix under spinal anesthesia but failed to carry out 
my purpose witli the ease claimed for this procedure first by Delnias in 1928, and 
more recently by others. Doctors Kassebohm and Schreiber referred to the editorial 
comment I made on Koster and Perrotta’s article concerning the Dolmas’* proce- 
dure in the 1943 Year Booh of Obstetrics and, Gynecology. Unfortunately, some 
physicians are now resorting to the Delmas’ method of accouchement force and in 
the hope of dissuading some imskilled ones from attempting to carry out this proce- 
dure, may I call attention to my comment which is as follows: 

“One of the most pernicious attempts to revive accouchement force was made 
by Koster and Perrotta (Exper. Med. & Surg. 1: 143, May, 1943). Koster is 
a general surgeon, and therefore he is not expected to Icnow much, if anything 
about obstetrics. I don’t know what specialty if any Perrotta practices because 
I could not find either Koster ’s or Perrotta ’s name in the 1942 Directory of Medical 
Specialists. These men report a scries of 39 cases in which they took pregnant 
women before term, gave them a spinal anesthetic and then ’stretched the cervix 
in various directions until successively two, three and finally four fingers arc intro- 
duced into it.’ After rupturing the membranes, they delivered the baby by forceps 
or version and extraction. 

“In 1928, Delmas of Montpelier, France, advocated exactly the same procedure. 
The toll of deaths of mothers and babies which followed this monstrous treatment led 
to abandonment of it. Ostrcil (Zentralb. f. Gyniik. 58: 32:‘5, Feb. 10, 1934), analyzed 
a series of 120 of these rapid dilatations under spinal ancsthe.sia performed b}* 
30 French obstetricians who reported their results. There were 24 cases of deep 
eeiA-ical lacerations, 2 of complete lacenvtion of the perineum, 2 of ruptured uterus; 
in 3 cases dilatation could not be carried out, and in 2 cases vaginal cesarean sec- 
tion had to be done. In this scries of 120 cases there were 8 maternal deaths and 
9 fetal deaths ! ! 

“The majority of obstetricians agree that .«pinal anesthesia is the most danger- 
ous anesthetic for pregnant women, Koster and Perrotta claim otherwise, but 
that is their opinion and they arc entitled to it. However, with complete and 
utter disregard for human welfare, the.se authors s.ay: “Regarding the objection 
to operative delivery, it must be conceded that it is the price for electively terminat- 
ing a pregnancy without labor or pain.’’ This is a remarkable attitude for a 
physician to take. I feel certain that if the dangers of the Delmas’ procedure were 
pointed out to pregnant women, Koster and Perrotta would have very few patients 
on whose cer\-iccs they would exercise their fingers. ’ ’ 

.1. P. GiiKKN'niLL, Jr.D. 

CHICAGO, n.L. 

SKPTKMBF.r. 7, 1944. 
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To the Editor: 

In the August number of the Journal, page 281, Doctors Kassebohm and 
Schreiber make a passionate attack on the procedure of accouchment force. I am 
just as much opposed to unindicated and indiscriminate accouchment force as they 
are, and in a paper recently read by me before the Obstetrical and Gjuiecological 
section of the New York Academy of Medicine entitled “The Place of Rapid 
Vaginal Delivery Under Spinal Anesthesia,” I stated that if this procedure should 
come to be extensively utilized by general practitioners and young specialists that 
both the maternal and fetal mortalities and morbidities would rise precipitously. I 
further stated that if one wishes to retrogress and go back to accouchment force, he 
can perform that procedure almost as well under general as under spinal anesthesia. 

They question my statement that under spinal anesthesia, the musculature of the 
cervix relaxes while the musculature of the corpus contracts. They ask are there 
muscles in the cervix at term or are there merelj’’ some muscle fibers? They also ask 
why should muscle fibers in one portion of an organ relax when the tonus of the 
fibers in another portion of the same organ increases. 

With reference to the presence of muscle fibers in the nonpregnant cervix, authori- 
ties including Stahr, Cunningham and Piersol all agree that the cervix contains 
muscle tissue, and moreover, that the stratification of the muscle tissue in the cervix 
is more pronounced than in the corpus. 

During pregnancy, most authors of texts are agreed that the cervix contains 
muscles, though the hyperplasia noted in the corpus is absent. Beck states that the 
muscle fibers in the cervix diminish in number, but those that remain undergo 
hypertrophy. Otto H. Schwarz writing in Curtis' system says that the cervix 
increases in size during pregnancy as a result of the hypertrophy of the muscle 
fibers just as does the body of the uterus. All authors are in agreement that there 
is a marked increase in the amount of fibrous, elastic and vascular tissues. So much 
so that the cervix is practically an erectile organ during pregnancy. 

It is hard to conceive that all the above described muscle tissue disappears or is 
rendered functionless at term or during parturition. 

As to nerve innervation, it is well knoum that systems and organs containing 
smooth muscle are automatic and that they function despite severance of all ex- 
trinsic nerves. Nevertheless, drugs and stimuli acting on the extrinsic nerves in- 
fluence and largely determine the reactions of these structures. 

Pharmacologic and physiologic literature is replete witli instances where a given 
drug will act as a pressor in one section of the intestine and as an inliibitor 
in another segment. For example, Melville and Stehle have demonstrated that the 
oxytocic principle of pituitary extract when given to dogs leaves the colon unaffected, 
causes relaxation of the circular muscle in the small intestine and produces con- 
traction of the longitudinal muscle. None of the contents of the small bowel passes 
through the ileobecal valve. *' 

Newton, after demonstrating the power of the cervix to contract, showed that 
the corpus and cervix exhibited not only opposite reactions to adrenalin but that 
the cervix proved quite insensitive to pitoein. He also showed in rat uteri that the 
muscles of the horns do not uniformly respond to pitoein. 

In the same manner we know that nerves, with wide distribution, carry pressor 
impulses to some tissues and organs and inliibitory impulses to others. Reynolds 
in his text Physiology of the Uterus, states that aside from the region of the cervix 
the musculature of the uterus is devoid of a ganglionic nervous system. I quote 
this passage to show that some difference exists between the nerve patterns of the 
cervix and the corpus. 

Unfortunately, we are ignorant of many of the basic facts underlying the func- 
tions of the uterine nerves, but our inability to explain these functions in no way 
alters them nor does it change their effects. 
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As to some of the other questions raised by Doctors Kassebohm and Sehreiber — 
“Is it possible to efface the cervix manually?” I don’t know as I never tried it 
at term. I have never attempted manual dilatation unless the cervix was effaced. 
I did try on one occasion to dilate a cervix manualh' in early pregnancy (therapeutic 
abortion) under spinal anesthesia but did not succeed. 

When it comes to dilatation of the cervix, certainly the cervix can be dilated 
manually if by dilatation one means to spread out or make wider. 

“Are many of the cervices lacerated in the performance of manual dilatation?” 
Yes, but so are they by other methods of delivery. ■ It is well known tliat a great 
many lacerations of the cervix occur without mo.st attendants either seeking or 
being aware of their presence. 

“Does the cervix or the internal os become more pliable after spinal ane.sthesia?” 
Definitely yes. It makes no practical difference whether this pliability is due to the 
inhibition of the cervical muscles or changes in the cervical vascular pattern, for 
admittedly either of these effects would have to be mediated through the neiwous 
.system. Cervices that I was unable to dilate under local and paracervical ane.sthesia, 
I was readily able to dilate under spinal. I admit and from personal experience 
know that manual dilatation can be performed under other forms of ane.sthesia. 

“Do the corporeal muscles contract under spinal anesthesia?” From experience 
with both vaginal and abdominal dcliverj’ under spinal anesthesia, my answer is a 
categorical yes. The uterine contractions do not cease while the patient is under 
the influence of the anesthetic. In over one-half of the patients whom I desired to 
deliver by podalic version, I had to resort to forceps, because the corpus was 
so tightly contracted proper entrance of the hand into the uterine cavity could 
not bo effected. In two such instance.«, ether anesthesia was superimpo.sed on the 
spinal and version was then performed with ease. 

I prefer spinal to general anesthesia because with the former the blood loss is 
greatlj' dimini.shed, the child cries spontaneously so that resuscitation is rarely re- 
quired, shock occurs less often and cer^dcal repair is facilitated because the field is so 
much drier than under general anesthesia, 

I believe that the procedure has a very limited field and the indications are few, 
but when the proper indications are jiresent and if the operation is ijerformed by 
a competent obstetrician it can save many an infant’s life and many hours of 
maternal travail. It is not a pain-relieving method in the sense that caudal anes- 
thesia is, and it .should not be so employed. 

In conclusion, I do not believe that truth cuji be successfully scotched. r.-et us 
rather thoroughly discuss and compare experiences rather than bury a method that 
admittedly is useful in trained hands. It would be .just as logical to “forget 
about” forceps and versions becau.se incompetents might attempt these beautiful 
and lifc.saving procedures. Let us rather train our doctors so that they may be 
competent obstetricians and at the same time educate the public so that they demand 
expert sendee. 

S.\MUKn .S. Rosk.n'fkmj, M.D. 

XEW YORK, K. Y. 

SEPT, u, 3944 
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BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF MAY 5, 19U 
The following papers were presented: 

Hemorrhage as the Most Important Cause of Maternal Death in Brooklyn in 
1943. Charles A. Gordon, M.D., (For original article, see page 557.) 

Personal Recollections of Dr. Joseph B. DeLee. J. P. Greenhill, M.D. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

A number of changes in Board regulations and requirements were put into ef- 
fect at the Board^s last annual meeting. These were designed to aid cmlians as 
well as candidates in the Service. Among these is the waiver, temporarily, of the 
A.M.A. requirement for men in the Army or Nav}', especially for those who pro- 
ceeded directly or almost so from hospital services into Army or Navy Service, upon 
a statement of intention to join promptly upon return to civilian practice. At this 
meeting the Board decided also to accept a i^eriod of nine months as an academic 
year in satisfying our requirement for certain years of' training. This is only 
for the duration and even men who are not eligible for Military Service but who 
are nevertheless in hospitals where the accelerated program is in eifect liave been al- 
lowed to submit to. us this short-time period of 'training in lieu of our previous re- 
quirements. 

Beginning with the next written examination, which is scheduled to be held the 
first Saturday afternoon in February, 1945, this Board will limit the written exam- 
ination to a maximum period of three hours and in .submitting case records at this 
time, all obstetric reports which do not include measurements either by calipers and, 
as indicated, by acceptable x-ray pelvimetry, will be considered incomplete. 

Prospective applicants or candidates in Military Service are urged to obtain 
from the Office of the Secretary a copy of the “Record of Professional Assignments 
for Prospective Applicants for Certification by Specialty Boards” which will be 
supplied upon request. This record was compiled by the Advisory Board for Medi- 
cal Specialties and is approved by the Offices of tlie Surgeons-General, having been 
recommended to the Services in a circular letter. No. 70, from the War Department 
Army Service Forces, and referred to as the Medical Officer’s Service Record. These 
will enable prospective applicants and candidates to keep an accurate record of 
work done while in Military Service and should be submitted with the candidate’s 
application, so that the Credentials Committee may have this information avail- 
able in reviewing the application. 

Applications and BULLETIN of detailed information regarding the Board re- 
quirements will be sent upon request to the Secretary’s Office, 1015 Highland Build- 
ing, Pittsburgh, 6, Pennsylvania. Applications must be in the Office of the Secre- 
tarj* by November 15, 1944, ninety days in advance of the examination date. The 
time and place of the Spring 1945 (Part II) examination will be announced later. 

P.vuL Titu.s, M.D. 

1015 highland building, 

PITTSBURGH, 6, PA. 
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The following physicians have recently completed our requirements and have 
now been certified by the American Board of Obstetrics and Gynecology: 

Burkons, Harold P. M.D., 1170 Everglades Concourse, Miami Beach, Pla. 

Ivantor, Herman I. M.H., MDETS, Billings General Hospital, Fort Benjamin Har- 
rison, Ind. 

Stern, Alfred, M.D., 355 30th Street, Oakland, Calif. 

Wolff, Frederick Siegfried, Captain (MC), MDETS, Fort Snelling, Minneapolis, 
Minn. 

Paul Titus, M.D. 

Secretary. 


Necrology 


F rederick CLARK hodden, M.D., D.P.H. (Hon.), Director of 
Gynecology at tlie Jersey City Medical Center and Professor Emeritus 
of Obstetrics and Gynecologj'^ at the New York University Medical 
School, past Pi’csident of the American Gynecological Society, the New 
York Obstetrical Society, and consultant in several hospitals,, long 
a resident of New York City, died suddenly at Prout’s Neck, Maine, 
on August 27, in the 75th year of his age. 



ROSTER OF AMERICAJT OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 

(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Edward A. Schumann, Phila- 
delphia, Pa. Secretary, Howard C. Taylor, Jr. 842 Park Ave., Hew York, H. Y. 
Next annual meeting, June, 1945. 

American Association of Ohstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, Lewis F. Smead, Toledo, Ohio. Secretary, James R. Bloss, 
418-llth Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 
1944. 

Central Association of Obstetricians and Gynecologists. (1929) President, John 
H. Moore, Grand Forks, N. D. Secretary-Treasurer, W. F. Mengert, Dallas, Tex. 
Annual meeting not announced. 

South. Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Pliilip F. Williams, 
Philadelphia, Pa. Secretary, William Mengert, 2211 Oak Lawn Ave., Dallax Tex. 
Next meeting. New York City, June, 1945. 

New York Obstetrical Society. (1863) President, W. E. Studdiford. Secretary, 
R. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to May, Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Charles A. Behney 
Secretary, John B. Montgomery, Pro tern, 1930 Chestnut St., Philadelphia, Pa 
First Thursday, from October to May. 

Chicago Gynecological Society. (1878) President, William J. Dieckmann. Secre- 
tary, Herbert E. Schmitz, 25 East Washington Ave., Chicago, 111. Third Friday, 
from October to June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President, James P. McManus. Secre- 
tary, William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from 
October to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, 
N. Y. 

Baltimore Obstetrical and Gsmecological Society. (1929) President, Lawrence 
"Wharton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society, President, Edward Friedman. Secretary, Carroll 
J. Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. /Sec- 
retary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last Wed- 
nesday of each month. 

Pittsburgh Obstetrical apd Gynecological Society. (1934) President, H. A. 
Power. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. 
First Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, Thos. Almy, Fall River, Mass. 
Secretary, Paul A. Younge, 101 Bay State Road, Boston, Mass. Third Tuesday, 
October to April, Harvard Club. 

•ChanBes, omissions, and corrections should be addressed to the Editor of the 
JOURKAL. The number after the name is the year of founding. 

599 



600 AMERICAN JOURNAIj OP OBSTBTR.ICS AND GYNECOIAIGy 

New England Obstetrical and Gynecological Society. (1929) President, Roy ,T. 

' HefTernnui, Brookline, Alass. Secretary, Fred J. Lynch, 475 Commonwealth 
Ave., Boston, Mass. Aleetings lield in May and December. 

Pacific Coast Obstetrical and Gynecological Society.' (1931) President, T. Floyd 
Bell. Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Blvd., 
Los Angeles, Calif. 

Washington Gynecological Society. (1933) President, James E. Costello. Secre- 
tary, J. Keith Cromer, 1835 Eye St., N.W., Washington, D. C. Fourth Satur- 
day, October to May, 

New Orleans Obstetrical and Gynecological Society. (1924) President, E. L. 
Zander. Secretary, R, A, Grasser, 2700 Napoleon Ave., New Orleans, La,. Meet- 
ings held every other month. 

St. Louis Gynecological Society. (1924) President, S. A. Weintraub. Secretary, 
Joseph A. Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Meetings second 
Thursday', October, December, February', and April. 

San Francisco Gymecological Society. (1929) President, R. Glenn Craig. Secre- 
tary, D. G. Morton, California University Hospital, San Francisco, Calif, Reg- 
ular meetings held second Friday in month from October to April, University 
Club, San Francisco, or Claremont Country' Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. 
Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and Gynecological Society.) President, Norman F. Miller. Sec- 
retary, Milo R. Wliitc, 2799 W. Grand Blvd., Detroit, Mich. Meetings first 
Tuesday of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes, 
Secretary, Nathan N, Cohen, 713 E. Genesee St., Syracuse, N, Y, Meets second 
Tuesday of September, November, January, March, and May'. Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, J. M. Weldon, 
Mobile, Ala. Secretary, Eva F. Dodge, Montgomery, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster 
Aloore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. (1941) President, B. Philip Smith, Secretary, 
Gerhard Ahnquist, 1.33G Madi.son Street, Seattle. Meetings held on third 
Wednesday' of each month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. 
Mechler, 1612 Tremont St., Denver, Colo. Suspended during war. 

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Roland S. 
Cron, Secretary, Robert E. McDonald, 425 E, Wisconsin Ave., Milwaukee, Wis. 
Alcetings held in May and October. 

San Diego Gynecological Society. (1937) President, Geo. D. HuiT. Secretary, 
Frank Russell, 233 A St., San Diego, Calif. Meeting.s hold on the last Wednes- 
day of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) Presidrnit, Ralph 
E. Leigh, Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway', Fargo, 
N. D. 

Virginia Obstetrical and Gynecological Society. (1930) President, A. L. Carson, 
Jr, Secretary, L. L. Schamburger, 628 State Office Bldg,, Richmond, Va. Next 
meeting not announced. 
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OVARIAN FIBROMAS AND THECA-CELL TUMORS : REPORT OP 
78 CASES WITH SPECIAL REFERENCE TO PRODUCTION OF 
ASCITES AND HYDROTHORAX (MEIGS’ SYNDROME)='“t 

I. C. Rubin, M.D., F.A.C.S., J. Novak, M.D., and J. J. Squire, M.D., 

New York, N. Y. 

(From ihe Gynecological Service of Mount Sinai Hospital) 

T he association of ascites with hydrothorax was observed as far back 
as 1879, when Cullingworth reported a case.^ Its clinical im- 
portance and practical implications, however, were not appreciated nntil 
Meigs and Cass^ called special attention to the syndrome since become 
knoAvn as the Meigs’ Sjoidrome. In 1885, Terrier,® stressed that ascites 
does not indicate malignancy in every case. Since the publication by 
Meigs et al., the occasional occurrence of ascites has been noted in con- 
nection Avith other benign ovarian tumors such as myomas, fibro- 
adenomas, benign seropapillary cystomas and struma ovarii. 

The object of the present report was first to analyze the cases of 
OA’^arian fibromas and theca-cell tumors encountered in the gynecologic 
material of Mount Sinai Hospital Avith special reference to the incidence 
of ascites and hydrothorax, and secondly to determine, if possible, hoAV 
these effusions are produced. 

The comparatively frequent association of ascites Avith ovarian 
fibromas has been recognized by gynecologists for a long time. State- 
ments concerning the frequency of its occurrence, hoAvever, differ con- 
siderably. Kermauner,^ for example, had only one ease of extensive 
ascites in his large material, whereas other authors found its occurrence 
in 40 to 50 per cent of their eases. This great difference may be ex- 
plained by the statistical error of small numbers on the one hand, and 
by the selection of the material on the other. Authors AA'ho have pub- 

•Presented at the meeting of the New Tork Obstetrical Societj', May 9. 1944. 
tThis study was aided by the Dr. Hiram N. A'^ineberg grant in gjmecology. 


Note; The Editors accept no responsibility for the riews and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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lished a high percentage of ascites in their own series, for example 
Lippert® — 72 per cent, Stuebe® — 50 per cent, Peterson' — 40 per cent, 
most probably did not include the eases of small filiromas. 

Incidence . — In the period between 1928 and 1943 (inclusive), 78 cases 
of fibromas and theca-cell tumors were encountered in the Mount Sinai 
Hospital. Theea-eell tumors were included in our statistics because 
(1) they typify Meigs’ syndrome as well as the fibromas; and (2) be- 
cause in the period between 1928 and 1936, no distinction was made 
in the pathologic reports between tlicse two kinds of tumors. Since 
1936, every ovarian tumor of connective tissue variety was stained for 
fat, and the fat content has been regarded as an important character- 
istic of theca-cell tumors in differentiating them from filiromas. 

The first group of tumors (from 1928 to 1936) consists of 23 cases. 
In 7 cases, the tumors Avere small, measuring at most 5 cm., in 10 eases, 
they were of medium size (from hen-egg to apple size); in 5 cases, 
they Avere large (bigger tlian an average-sized grapefruit). In one case, 
there Avas no definite note as to size. Ascites Avas observed in 9 cases of 
this group. In tAA'o the amount of fluid Avas small, in three moderate, 
and in four considerable. In six eases Avith ascites, the tumors Avere of 
large size, and in three they AAmre of medium size. In sexen cases, the 
tumors AA'ere edematous and, for the most part, cystic ; in tAA^o cases they 
AA'ere hemorrhagic. Hydrothorax Avas met in only one ease of this 
group. The pleural effusion aa^s bilateral and much more pronounced 
on the right side than on the left. It Avas hemorrhagic Avhereas the 
ascitic effusion Avas described as amber colored. This unusual circum- 
.stance is not explained. 

Table I 


Size of tumor 

Small 7 

Medium 10 

Large 5 

Amount of fluid (9 cases of 
ascites) 

Small 2 

SIZE OF TU.MOR 

Large t 

Medium t 

Moderate Z 

Large 2 

Small t 

Considerable 4 

Large 2 

Medium 2 

Condition of tumor in the 9 
case.« of ascites 

1 Edematous and cystic 7 

Hemorrhagic 2 


Prom this table it is seen that the amount of ascites does not depend 
altogether on the size of the fibroma. 

The second group consists of 30 fibromas (including fibromyomas), 2 
eases of papillaiy fibro-adenoma and 23 ca.ses of tlieca-cell tumor. This 
fairly large group indicates incidentally that theca-ccll tumors are not as 
rare as has been generally assumed. Three of the fibromas Averc large, 
14 of medium size, and 13 .small. There Avas a small amount of ascites in 
only 2 of the fibroma cases. The relative infrequent occurrence of 
a.seites in this group is difficult to account for. In one of the tAVo cases 
of papillarj* fibro-adenoma Avhich Ave Avould prefer to include among the 
sero-epitheiial rather than among the fibromatons growths, a small 
amount of ascitic fiuid Avas found at operation. Ilydrolhorax Avas not 
found in any of these 30 coses of OA'arian fibroma, 
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Table II 


TYPE OP TUMOR 

NUJfBER 

SIZE 



SMALL 

MEDIUM 

LARGE 

Fibroma 

30 

13 

14 

3 

Papillary fibroadenoma 

2 

1 . 

0 

1 

Theca cell 

23 

8 

11 

4 



AMOUNT OF FLUID 

1 


SMALL 

MODERATE 

CONSIDERABLE 



0 

4 

3 


Among the 23 cases of theca-cell tumors, ascites was noted seven times. 
The abdominal effusion was extensive in 3 cases with large tumors. A 
right-sided hydrothorax associated the ascites in one ease. In 4 cases 
with a moderate amount of ascitic fluid, the tumors were only of medium 
size, i.e., from that of a hen’s egg to the size of a grapefruit. In 6 
cases with ascites, the newgrowths were edematous, in 4 eases ej^stic. 

Thus, it is evident that theca-cell tumors are not infrequently ac- 
companied by ascites (in 30 per cent of our material), and also that 
Meigs’ syndrome may also he met in this class of tumors of the ovary. 
Since no distinction was formerly made between filiromas and theca- 
cell tumors, some of the “fibromas” with Meigs’ sjaidrome mentioned 
in the literature may have actually been tlieea-eell tumors. 

Clinical Significance of Ascites in Relation to Ovarian , 
Tumors in General 

Ascites, which is commonly found in the presence of ovarian tumors, 
as a rule, indicates the spread of malignancy to the peritoneum. In 
such cases, the origin of the ascitic fluid is easily understood. It is 
partially a wound secretion of the disintegrating tumor, and partially 
an exudate of the peritoneum which is irritated by the presence of the 
tumor. Frequently, the irritative condition is recognized by the inten- 
sive redness of the peritoneum, which may be present in areas not as 
yet involved in the malignant groAvth. 

Pseudomyxoma and papilloma of the ovaiy produce peritoneal im- 
plantation, and though histologically not malignant, they assume an 
intermediate position between benign and malignant tumors, and pro- 
duce in each case a similar type of ascites. Torsion of the pedicle, 
necrosis and inflammation may produce ascites in benign as Avell as 
malignant tumors. The amount of intraperitoneal effusion under these 
circumstances is usually scant. If we exclude these cases, then the 
presence of an ovarian tumor uutli a considei’able effusion usually indi- 
cates nialignancy and peritoneal spread. Dermoid cysts and pseudo- 
mucinous cysts are only exceptionally accompanied bj^ ascites, a fact 
recognized bi^ g3meeologists for a long time; and the more I’eeently 
described Brenner tumors are never associated with ascites. 

In revicAving John Miller’s® lai’ge collection, from A'arions sources, 
of 2,748 OAmrian tumors, aa^c noted that ascites Avas present in 6 jier cent 
of the benign and in 45.8 per cent of the malignant OA'arian tumors. 
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However, these figures should be viewed with caution, since on the one 
hand, notes on small amounts of peritoneal effusion are frequentl.v 
omitted in the clinical records and, on the other hand, cases of twisted 
ovarian tumors and inflammation might have been included. 

Origin of Ascites . — The problem of the origin of the ascitic fluid is 
still unsolved. Attempts to explain its origin on a ineehanical basis or 
chemical irritation of the peritoneum (Olshausen,® Pfannenstiel,^*’ 
Shober,^^ et al.) have not been satisfactory. No comflneing evidence of 
such irritation was adduced. Neither the composition of the ascitic 
fluid, nor the anatomieopathological condition of the peritoneum as 
observed in the limited number of ea.ses where .special attention was paid 
to these two factors, confirmed the assumption of a peritoneal irritant. 
The idea that there may be a causal relation between the abdominal 
effusion and Seljm’s’- “alarm reaction” is, in our opinion, not justified. 
This is in accord with the opinion held by j\Ieigs. The “alarm reaction” 
is a response of the organism to an irritant to whose qualitative and 
quantitative effects the organism is not accustomed. That ovarian 
fibroma does not produce ascites by its mere presence within the peri- 
toneal cavity is borne out by the fact that uterine fibroids, despite their 
size, similarity in structure and degenerative changes cause ascites only 
in very rare cases, Kellj’’ and Cullen’'’* reported seven such cases, one of 
them with pleural effusion as well, and a similar case was published 
from Dr. H, T. Frank’s Service at Mount Sinai Hospital,*'* 

A more acceptable theory is that which has been offered by Spencer 
and Miller, namely, that the ascitic fluid may originate from the tumor 
itself. Miller® quotes as proof of his belief a very intere.sting observa- 
tion of Geibel,’® This author put the tumors of his two cases into a 
completely dry pot. After a few hours, the vessel was filled with clear, 
yellowish fluid. After 24 hours, one of the tumors, Avhich measured 
20 by 15 by 12 cm. and weighed 3,200 Cm. witli the exuded fluid, 
weighed 2,050 Gm. without the fluid. Thus, it lost about one-third of 
its weight within 24 hours. 

How can one explain the discliarge of the fluid from the tumor? It is 
noteworthy that in all the reported ea.ses of IMeigs’ .syndrome in which 
the pathological hi.stology of the tumors is described, special mention is 
made of edema, liquefaction and cy.st formation. However, similar 
changes may be present in tumors which are unassociated with ascites. 
Unfortunately, however, no diffei-cntiation has been made in the reported 
cases between cyst formation (true liquefaction) and exti-eme edema 
or cy.stic dilatation of lymph spacc.s. Jjiquefaetion and edema are 
different conditions. Liquefaction refers to di.ssolution of necrotic 
tis.sue. Edema on the other hand, is an accumulation of intercellular 
fluid which or may not be followed by nutritional di.soj-ders or necrosis 
of the edematous tissue. 

In connection with the pathological degeneration of the ovarian 
fibroma as a possible cause of ascitc.s, it is intere.sting to recall H. 
Spencer’s*''' di.scu.ssion in 1900, of Amand Houth’s’* ease of an ovarian 
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fibroma with ascites. Spencer stated that it was a difficult point to 
determine the cause of ascites in "ovarian fibroids.” He had met with 
one case in which a bleb half an inch thick appeared on the surface of an 
“ovarian fibroid” and, by squeezing the periphery of the tumor with 
the hands, fluid could easily be made to ooze from a slight crack in the 
bleb. This led him to think that in at least some of the eases, the escape 
of fluid was due to pressure of the hard tumor on the lymphatics or 
blood vessels in the hilum of the ovary, which Poirrier and others had 
shown to be so large and numerous. 

Considering the fact that the tumor is fibromatous, it is conceivable 
that constriction of the efferent lymph or blood vessels may take place 
in the tumor itself or in its pedicle, and thus produce congestion and 
lymph stasis which may be folloAved by exudation of tissue fluid on its 
surface. 

Also, in connection with this subject, the question naturally arises as 
to why ovarian filiromas produce ascites so commonly, while uterine 
fibroids so rarely, even though both tumors have a similar parenchyma- 
tous histological structure and undergo similar circulatory and de- 
generative changes. The explanation may be found in the fact that 
uterine fibroids as a rule, are covered by a fibromuscular, dense capsule 
and invariably by a serosal layer, whereas ovarian fibromas do not have 
such a capsule, and like the normal ovary, no peritoneal cover. Instead 
of a true serosa, ovarian fibromas are covered by a low, single layered, 
very vulnerable and easily permeable surface epithelium which offers 
practically no resistance to the penetration of fluid from the ovarian 
tumor. 

Bearing this in mind, it would be highly desirable in every case of 
ovarian fibroma, and particularly in cases with ascitic effusion, to note 
carefullj’' the condition of the lymph and blood vessels of the tumor as 
well as the condition of the tumor surface. Injection' of the vessels of 
the specimen might be helpful in revealing more detailed information. 

Origin of Hydroilwrax . — The origin of ascites in ovarian fibromas 
challenged inquiry as to its mechanism from the first observations that 
were made of this combined condition. But even more difficult and 
challenging was the explanation as to why the ascites was in some cases 
accompanied by a right-sided, and more rarely by a left-sided or 
bilateral pleural effusion. Reports of the combination of ascites and 
hydrothorax in benign tumors are found in the older litei-ature. In 
1909, Kelly and Culleffi® obseiwed this syndrome in a case of uterine 
fibroids. In 1914, Caro^® mentioned its occurrence in giant fibroma of 
the ovary. 

But these observations remained unknown not only to the majority 
of the medical profession, but also to most gynecologists. Cases Avith 
this syndrome Avere regarded as inoperable and incurable and AA^ere, as 
a rule, treated Avith repeated paracenteses only. The greatest credit, 
therefore, is due Meigs for calling attention to the occurrence of ascites 
and hj'drothorax in benign OAmrian tumors, and in stressing its clinical 
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and practical importance. In 1943, Meigs, Armstrong and Hamilton^® 
collected 27 such cases from their oum material and from tlie medical 
literature of this country. In this collection, 18 had pleural effusion 
on the right side, 4 on the left, and 4 on liotli sides. In one case, there 
of this paper, Healy, Herrick and Watson, and Taylor added three other 
is no note about the location of the pleural effusion. In the discussion 
cases. 

How can we explain the origin of the hydrothorax? And why does 
it occur on the right side in the great majority of cases? We made these 
questions the subject of an experimental and clinical study. The fol- 
lowing considerations have appeared to us to be basic : 

1. Within a few daj's, the pleural effusion completely and definitely 
disappears after the removal of the ovarian tumor, therefore, it is a di- 
rect result of the tumor and not of an independent or coexistent pleural 
disease. 

2. As stated by Meigs in two eases, the pleural effusion has the same 
properties as the ascitic fluid. This justifies the conclusion that the 
pleural effusion originated in the abdomen and was transmitted to the 
pleural cavity. 

3. In the few cases where the effusions were examined, they were poor 
in cells and had a low specific gravity — 1.012 to 1.018, and only excep- 
tionally higher. Tlius, they have the characteristics of transudates and 
not of exudates. 

4. The anatomic route by which fluid can be transferred from the ab- 
domen into the pleura was identified a long time ago. As early as 1862 
von Recklinghausen®® described small openings between the endothelial 
cells of the diaphragmatic peritoneum which connect the subperitoneal 
lymph chain of tlie diaphragm with the subpleural Ijnnph channels and 
called them stomata. Later on the correctness of von Recklinghausen’s 
statements was, -with some .slight differences, affirmed by the majority 
of investigators. Anatomical studies reported by Kuettner,®^ Bartels,®® 
Muscatello,®® Sulzer,®^ Drinker and Yoffey,®® and more recently by 
Allen,®® Higgins and co-workcr.s®' show that both diaphragmatic surfaces 
except the tendinous center are rich in lymplx vessels. Each half of the 
diaphragm foi’ms a separate lymph sphei-e wliicii lias onlj^ .scant con- 
nections with that of tlie other side. Tlie right Ijunpli network is by 
far better developed than the left. Both subiieritoneal lymph networks 
communicate with the corre.sponding subpleural lymph networks thi’ough 
perforating vessels. The lymph is removed by five routes according 
to Higgins and Graham:®® (1) The main route or the sternal route con- 
sists of 3 to 4 channels which course along the diaphi-agm between the 
intercostal muscles and nin forwaj-d parallel to the thoracic artery and 
vein; (2) the pulmonary route consisting of vessels which carry lymph 
to the nodes at the hilum of the lungs; (3) vessels which run to the 
thoracic duct; (4 and 5) ve.sscls that pa.ss over the dorsal surface of the 
diaphragm, pierce it and emi>ty their lymi)h into the renal and the pan- 
creatic lymph nodes. 
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Experimental worte of von Recklinghausen,^® MacCallum,^® Siilzer,^^ 
Lemon and Higgins^® and others have sho-wn that fluid and small cor- 
puscular particles like India ink, carmine, and black lead pass through 
the diaphragm within a few minutes and that accumulations of these 
particles mark the location of the stomata. Clairmont and Haberer®® 
demonstrated in 1905, that resorption from the peritoneal cavity of a 
solution of potassium iodide was much delayed after applying collodion 
over the diaphragmatic peritoneum. A similar delay of resorption of 
indigo carmine was shown in 1911 by Rubin,®^ after resecting the 
omentum in eats suggesting that this anatomic structure may play a role 
in transporting fluids toward the diaphragm. 

In its transference from the subperitoneal to the subpleural lymph 
vessels the ascitic fluid follows the normal current directed toward the 
heart. But the intensity and velocity of this flow depends mainly on 
the respiratory action of the diaphragm which not only exerts a pump 
effect on fluid situated on the surface of the liver, but also considerably 
influences the width of the diaphragmatic stomata (Florey, Allen, et 
al.®®). Paralysis of the diaphragm, according to Higgins, Beaver and 
Lemon,®® considerablj’- retards the transference of corpuscular elements 
but does not prevent it completely. 

Considering all these facts, we are not surprised to find ascitic fluid 
in the pleura but wonder why it does not happen in every case of as- 
cites. The following possibilities may account for it : 

1. Rapid absorption of the fluid entering the pleura, thus preventing 
an accumulation of fluid in the pleural cavity. 

2. Slow penetration of the fluid through the diaphragm so that it is 
absorbed by the pleura with the same speed as it takes to reach it. 

3. Blockage of the diaphragmatic stomata by debris or obliteration 
of the stomata by chronic inflammatory changes of the peritoneum. 

4. High osmotic pressure of the colloidal ascitic fluid counteracting 
the transudation of water. This possibility holds in pseudomyxoma 
where the myxomatous masses not only do not give up any water, but 
rather attract and adsorb some. 

Experimental Data 

We tried to evaluate the action of each of these factors in the produc- 
tion of Meigs’ syndrome experimentally on rabbits, rats and mice. 

In the first group of experiments, saline stained with carmine or India 
ink was injected into the abdomen once or repeatedly, and the fluid con- 
tent of the abdominal and pleural cavities was examined after various 
intervals. 

In a second group, human serum stained with carmine was used in- 
stead of saline. 

In a third series of experiments, an attempt Avas made to block the 
diaphragmatic stomata and the other peritoneal Ijunph drainage areas 
by injecting a suspension of kaolin 2 to 3 days before serum was in- 
jected. 
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In a fonrtli group, tlie swelling potential and water attracting power 
of gelatin was used to simulate the properties of certain abdominal 
effusions. 

In a single but unsuccessful experiment we tried to watch the pas- 
sage of a contrast medium (hippuran) through the diaphragm under 
x-ray control. 

The results obtained thus far in these experiments were not entirely 
satisfactorjL A moderate accumulation of fluid in the pleural cavity 
was observed in some of the experiments with saline and in some with 
serum. The injection of a kaolin suspension into the peritoneal cavity 
resulted in a blocking effect. The inhibiting influence of gelatin on the 
absorption of intra-abdominal fluid and its transference into the pleural 
cavity was also demonstrable. Until recently, we had not succeeded 
in flnding a reliable experimental technique which would artificial!}^ 
reproduce Meigs’ syndrome with any degree of regularity. The last 
experiments made by injecting kaolin and India ink into the pleural 
cavity fii’st, and carmine solution intraperitoneally four days later re- 
vealed earmine-stamed fluid in both the pleural and peritoneal cavities 
three hours after the intrap eritoneal injections, but none in either camty 
after 16 hours. Large deposits of India ink in the whole mediastinum 
which was entirely black, spotlike deposits along the vertebra and 
smaller collections along the intercostal muscles were found. The lateral 
muscular portion of the diaphragm was not stained with India ink, but 
the central tendinous portion where it connects with the mediastinum 
was. These experiments suggest that although the transference of fluid 
from the abdominal into the pleural cavity is not obstructed from below 
upward, nevertheless its resorption from the pleural cavity is apparently 
delayed. That small corpuscular elements like carmine and India ink 
can be transported from the abdominal into the pleural cavity was uni- 
formly observed by us, corroborating the well-known experiments oC 
other authors mentioned above. 

Summary and Conclusions 

1. Ascites is not a frequent occurrence in ovarian fibromas if one 
considers all fibromas including the small ones'. 

2. Ascites as well as the combination of ascites and hj'drotlioz’ax 
(Meigs’ sjmdrome) is also found in theca-cell tumors. 

3. The ascitic fluid probably originates from the tumor itself. Geibel’s 
observation on the oozing of fluid from an ovarian fibroma placed in 
a diy vessel should be verified. The conditions wliich may bring about 
a lymph congestion in the tumor should be studied by a thorough ex- 
amination of the Ijmiph and blood vessels in the tumor tissue, in the 
pedicle and on its surface. 

4. In every ease of ]\Ieigs’ sjmdrome the specific gravity, the albumin 
and cell content and the osmotic pressure of the ascitic and pleural ef- 
fusions should be determined. 
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5. Further animal experiments are necessary to establish the most 
favorable conditions for tlie occurrence of Meigs’ syndrome. Experi- 
ments with the fluid found in ea.ses of Meigs’ .syndi’ome appear to be 
promising. 

6. The anatomic routes by which fluid is transferred from the peinto- 
neal into the pleural cavity are described. Living eelLs, cell debris or 
chronic inflammatory changes of the peritoneum or of the pleura may 
block the connections between tliese two cavities. 

7. The prevalence of right-sided pleural effusions can be explained 
by anatomic and physiologic conditions, i.e., the better development of 
the diaphragmatic lymph channels, the higher position of the dia- 
phragmatic dome and the more intensive pumping action of the dia- 
phragm on the right side. 

8. A hydrothorax can best come about not only if the ascitic fluid 
is poor in colloids, and therefore can easily pass the diaphragm, but 
also if the absorption and deportation of the fluid is not too rapid in the 
pleura to prevent its accumulation. 
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COMPARATIVE ANALYSIS OF DRUGS IN CONTINUOUS 
CAUDAL ANALGESIA 


G. Sydney McClellan, M.D., P.A.C.S., and Edwn L. Williams, M.D, 

NASFmLLE, Tenn. 

(From the Department of Obstetrics and Gynecology, Vanderbilt University, School 
• of Medicine) 

F or almost one hundred years, attempts have been made to relieve 
the pain of childbirth. During this period, various methods of using 
analgesic and sedative drugs have been advocated. None of these drug 
combinations has been entirely satisfactor 3 L The use of continuous 
caudal analgesia in labor and parturition as reported by Edwards and 
Hingson^ was received with enthusiasm bj’ the medical profession and 
the laj’’ public. 

Several weeks ago, Ave began using this new type of analgesia. Al- 
though it has thus far been impossible to cany out the procedure in a 
large number of cases, Ave have made an effort to closelj" superAuse the 
patients, and to criticallj’ anatyze the metliod in regard to its adA^antages 
and disadA^antages. Particular attention has been given to tAvo analgesic 
agents. 

The histor.y of continuous caudal analgesia has been adequatety and 
completety given in manj^ preAuous publications.^’ 

The technique that Ave have used AA^as originall.A" described ly Hingson 
and EdAA’ards inAmlving the use of the malleable needle and intermittent 
injections of the drug.^’ We haA’e not used the alternative method 

deA'ised bj' Adams and Lund^’^ inA’olving the ureteral catheter.® 

Tavo drugs haA’^e been used AA'ith equal effectiveness, metycaine and 
pontocaine." kletycaine A\’as used in 1.5 per cent solution in saline and 
pontocaine 0.25 per cent in saline and recentlA'- 0.1 per cent solution in 
saline combined A\dth epinephrine in a dilution of one to 200,000. The 
duration of effective analgesia Avas of some interest. Metycaine injected 
in 20 c.c. or 30 c.e. amounts AAms effective for about thirty to forty-five 
minutes. Pontocaine 0.25 per cent injected in the same Amlume pro- 
duced analgesia for fortj’-fiA^e minutes to one hour, and pontocaine 0.1 
per cent plus epinephrine Avas effectiA'^e for as long as one and one-half 
hours. 

Among the 100 obstetric patients, there Avere three patients AA’ith 
pulmonary tuberculosis, three Avith seA’ere pre-eclampsia, one eclamptic, 
and one patient AA’ith carcinoma of the breast A\dth peh’ic metastases. 

Advantages 

Perhaps the outstanding feature noted in our cases AA’as the small 
amount of bleeding in the third stage. 

•Pontocaine fui-nished for this study by AA'inthrop Chemical Company. 
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There was considerably more blood lost from the episiotomy wound 
than from the uterus in every case except one. Following one breech 
deliver}", a postpartum hemorrhage occurred. This case offered con- 
siderable difficulty in delivery of the aftercoming head, the cord was 
twice about the infant’s neck and undue traction was inadvertently ap- 
plied to the cord. The placenta delivered rapidly and approximately 
500 c.c. of blood followed it. 

The remarkably good uterine tone which is maintained througjiout 
the third stage of labor is probably responsilile for the apparent diminu- 
tion in blood loss. The placenta usually separates promptly, and in the 
majority of cases, is free in the vagina ready for simple expression by 
the time the operator has cared for the infant. In one case, the pla- 
centa was incarcerated by the rapidly contracting uterus and ether 
vapor anesthesia was necessary to complete the third stage. Coinci- 
dental with the excellent uterine tone, there was also apparent .shorten- 
ing of the third stage of labor. A careful analy.sis of our statistics, 
however, did not reveal a significant difference in the duration of the 
third stage between patients delivered under caudal analgesia, and those 
delivered under inhalation anesthesia. 

The second most striking feature of the metliod is prompt spontaneou.s 
re.spiration in the newliorn infant. This assumes particular importance 
in the delivery of premature infants and in cesarean sections.* We ob- 
served no asphyxia neonatorum in any of the babies. 

Another feaure of caudal analgesia and one which has been much 
publicized in the lay literature, and to which the method owes its 
eountiywide interest, is the diminution in the intensity of labor pains. 
In only two of our cases was it ncee.s.sajy to supplement the caudal an- 
algesia with nitrous oxide and oxygen during the delivery itself. 

Our observations corroborate the impressions of others that labor 
should be well established when the analgesia is initiated. In our cases, 

Table I. Cli.vicai. ’MyrnuAh 
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tlie cervix was approximately 5 cm. dilated and the interval between 
pains was five minutes or less at the time the needle was inserted. When 
these requirements were fulfilled, labor progressed rapidly throughout 
the first stage. Progress became arrested, however, with complete dila- 
tation due to lack of voluntary expulsive efforts in the second stage, 
necessitating operative interference in sixty-six per cent of the cases de- 
livered per vaginam. This seemingly disagreeable feature was obviated 
in two ways; first, by instructing the patient in voluntary “bearing 
down” efforts and second, by the use of outlet forceps. 

With local anesthesia over the perineum, there is complete relaxation 
of all supporting structures which reduces the incidence of soft part 
dystocia. The vagina and rectum are readily distensible and dilatation 
of these organs produces no pain. As a result, complete, thorough 
and painless rectal examinations can be made. Patients with hemor- 
rhoids may be examined with no discomfort. The eases reported were 
from the ward service, and their progress in labor was followed by medi- 
cal students. Many rectal examinations wore done by these students 
in order to familiarize themselves with the progress of the parturient: 
Caudal analgesia permits thorough examination with no discomfort. 

In common with local injection anesthesia and other regional blocks, 
this procedure eliminates some dangers which are inherent in any inhala- 
tion anesthesia. Aspiration pneumonia and atelectasis should not occur. 
The individual with pulmonary or cardiac disease is more conservatively 
cared for by this method. Patients may continue to take food and 
fiuids throughout labor and immediately post partum, thereby maintain- 
ing fluid and electrolyte balance. 

Those patients who have elevated blood pressure resulting from cardio- 
vascular, renal disease or pre-eclampsia, are relieved of the exertion of 
the second stage of labor. Eclamptic patients may be kept perfectly 
quiet, and labor pains are less likely to precipitate a convulsion. 

There are doubtless many other striking features in favor of this 
type of analgesia. The above facts have been most apparent in our ob- 
servations. 

Disadvantages 

The unfavorable aspects may seem numerous. It is probable that 
we are, in part, responsible for some of the disadvantages noted. It is 
also probable that the disagreeable features will largely be eliminated 
with further Imowledge, with improvements in methods, and with the 
development of new analgesic agents. 

The possibility of dural puncture with subsequent injections of mas- 
sive amounts of the drug into the subarachnoid space is ever present.®* 

If a large volmne of the drug is injected intradurally, only heroic 
methods for maintaining blood pressure and respiration viU save the pa- 
tient. j\Iethods to eliminate this danger have already been devised but 
no foolproof procedure has as yet been forthcoming. 
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Closely related to this danger sjanptoniatically is intravenous injec- 
tion or absorption.^ 

It is imperative, therefore, that someone relatively familiar with the 
procedure and capable of intelligent action be in constant attendance 
throughout active labor in ease respiratory arrest or alarming fall in 
blood pressure should occur. Whereas barbiturates may be given in ther- 
apeutic amounts and the care of the patient entrusted to the usual labor- 
room nurse, one cannot initiate caudal analgesia and leave the patient. 
In teaching ho.spitals, where medical students are available under the 
supervision of trained house officers, the care of the patient offers no dif- 
ficulty; for the private practitioner this constant observation of the pa- 
tient is a definite prolilem. 

In regard to the insertion of the needle, certain features are outstand- 
ing. In the very obese patients, the sacral hiatus is nearlj’- impossible 
to identify and insertion is rendered exceedingly difficult. Deformities 
of the sacrum maj’’ even make it impo.ssible. We were unable to properly 
insert the needle in four patients, including one with spina bifida. 
Pustules or excoriations about the buttocks, pilonidal cysts or sinuses 
contraindicate its use. Infection within tlie canal lias been reported.® 

Caudal analgesia produces loss of desire to void. As a result, it is 
necessaiy to aid the patient in this rc.spect l\y pressure on Ihe bladder 
above the symphysis in an effoi't to overcome the inteinal vesicle sphinc- 
ter. Even though this is done, frequent catheterizations have to be per- 
formed and the possibility of retrograde urinary tract infection is en- 
hanced. We observed three ea.ses of postpartum atony of the bladder 
requiring active therapy and increasing the hospital .staj’- of the patient. 
These three individuals received 0.25 per cent pontocaine. No post- 
partum atony occurred with pontocaine, 0.1 per cent with epinephrine 
or with metyeaine. 

Severe nausea and vomiting occurred in two patients who I’cceived 
pontocaine, and in one patient who received meli'caine. These .symptoms 
Avere immediately relieved following delivery of the infant. 

The incidence of operative deliveries Avas increased by the use of 
continuous caudal analgesia probably as a result of the lack of expulsiA'C 
efforts of the patient in the second .stage. 

In breech presentation because of the lack of a firm dilating Avedge, 
and the absence of the “bearing doAvn” sensation, the pre.senting part 
remains high and manual aid is ncce.ssary very early in the conduct of 
the second stage. 

Finally, it .should be pointed out that certain emotionally unstable 
individuals are exceedingly fearful of childbirth. Those Avho arc in any 
Avay mentally unstable are very poor candidates for this type of an- 


algesia. 


Conclusions 


1. Pontocaine 0.1 per cent A\-ith epinephrine 1 to 200,000 is a safe 
and .satisfactory caudal analgesic agent. 
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2. Pontocaine 0.25 per cent and pontoeaine 0.1 per cent without 
epinephrine have been unsatisfactory. 

3. Caudal analgesia has great possibilities for use in obstetrics and 
in surgery of the pelvis. It is possible to relieve pains of labor during 
the first stage, and to produce anesthesia for deliver}’. 

4. The baby’s respiration is established immediately and no resuscita- 
tion is necessary. 

5. The method is one to be used only by persons familiar with local 
and regional anesthesia, and aware of the dangers involved. 

6. Caudal analgesia is unsatisfactory in patients with breech presenta- 
tions. 

7. Since the mechanism of labor is altered with the use of continuous 
caudal analgesia, no one should attempt to use this method unless he is 
familiar with the techniques of rotation of the fetal head, and the use 
of the obstetric forceps. 
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PLACENTAL INFARCTION AS A DIAGNOSTIC CRITERION OP 

MATERNAL TOXEMIA 

Jack H. Hill, and Wm. K. Trijible, M.D., Kansas City, Mo. 

(From the Department of Pathology, Trinity Lutheran Hospital) 

S INCE clinical experience has repeatedly demonstrated that tlie man- 
ifestations of late toxemia of pregnancy can he quickly relieved by 
emptying the uterus, it has been reasonable to suspect a connection be- 
tween the placenta and toxemia. To this end, many have searched for 
placental lesions having a high degree of correlation Avith maternal tox- 
emia. The lesions that have attracted the most attention have been 
the so-called "infarcts,” a term used to include a variety of lesions. 
The causal relationship between placental infarction and maternal tox- 
emia has not been generallj^ accepted even though they are frequently 
associated. Hmvever, Bartholomew and co-workers^'^ have stated that 
a high degree of correlation between certain acute infarcts and toxemia 
does exist, and they have presented evidence tliat these lesions have 
etiologic significance. 

The Avorkf presented here is the result of tlie gross examination of 
640 consecutive placentas in an unsuccessful attempt to find lesions 
characteristic of toxemia. 


Siddal and Hartman^*’ in 1926, described four types of infarcts found 
in 67.7 per cent of 700 consecutive placentas Avliicli they studied. All 
were composed largely of degenerated villi and elements from the mater- 
nal blood. Their first three types resembled intravascular thrombosis 
and depended "upon stasis of the maternal blood flow in the inter- 
villous placental space and the existence of areas denuded in .some Avay 
of their anti-coagulative sjnicytial epithelium, ’ ’ 


Their Type 1 infarct was described as a poorly defined or 
irregular, pearl-gi-ay formation Amrying in size from micro- 
scopic areas to those scA^eral centimeters in Avidth. They Avere 
not striated, and often had a mottled appearance near the out- 
side due to the partial inclusion of small ai'cas of normal 
iflacental tissue. Microscopically, the eentj-al portions of ad- 
vanced infarcts had a solid structure composed of degenerated 
shadoAvs of Aulli surrounded by old filn-in. Near the periphery, 
broad projections of fibrin extended to nearly normal villi. 

Their Type 2 infarct aatis located usually loAvard the center 
of the cotyledon and Amried in color from red, broAvn, or almost 
black to pink or brick-colored. It measured a fcAV millimeters 
to .scA’eral centimeters in diameter. Frequently, it Avas sur- 


•On duty -with tlie U. S. Army. ^ t-, 

fAA’-e acknovi-lcdgo the a.ssistance of A. G. IvarJ.eon, D.A .M. 
the manuscript. 
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rounded by a pale pseudoeapsule. Some were striated. i\Iicro- 
seopic examination revealed the lesion to be composed of 
lamellae of fibrin and coagulated blood. They were at times 
found lying against Tj^pe 1 or T 3 ^pe 4 infarcts, but otheiwise 
showed practical!}^ no involvement of the ^nlli. 

Their Type 3 infaret resembled Tjq^e 2, but was less dark in 
color due to the absence of blood pigment. Intermediate forms 
between Tj’^pe 2 and Type 3 were seen. 

Their Tj'^pe 4 infarct was described as being usualh’’ near the 
margin of the placenta, and varving from a few millimeters in 
diameter to the involvement of whole cotjdedons. The older 
forms of this type were a uniform dull white or light yellow 
with edges contrasting sharplj’- with the surrounding placental 
tissue. The jmunger forms Avere pink, or even dark reddish- 
broAATi and Avere usualty mottled. Microscopic sections rcA^ealed 
these lesions “to be composed of eloselj^ packed villi, usuallj^, 
a thin lajmr of fibrin between.” A eliaraeteristic feature AAms 
that all the Aulli had reached about the same degree of de- 
generation. In recent lesions, the syncj’tium and intravillous 
blood appeared normal AAdth onlj'- the stroma slioAAdng degener- 
ative changes. In older lesions, tlie intravillous erythrocjdes 
were faded and disintegrated, the syncytium eA’-entuall}’- de- 
generating AAdiile the stroma had lost nearly- all evidence of -its 
cellular structure. 

Siddal and Hartman stated their T 3 ’'pe 4 lesion “probablj’ represents a 
simultaneous iiiAmlvement of all the brandies of a stem villus due to 
disturbance in the fetal-placental circulation.” Tliej’’ found all tA’-pes 
of infarction to be more frequent in placentas from cases of toxemia. In 
the forty-fiA"e placentas from eases of toxemia, 86.7 per cent had infarc- 
tion of some type. According to types, 17.8 per cent had Type 1, 31.1 
per cent had Type 2, 37.8 per cent had Tp-pe 3, Avhile 42.2 per cent had 
Type 4 infarcts. 

In 1932, BartholomeAV and Kracke® Avrotc that eclamp.sia resulted 
from absorption into the maternal blood of the split products of pla- 
cental protein from an acutelj’’ infarcted area. The infarcts the.A’- con- 
sidered significant apparentlj^ belonged to Siddal and Hartman ’s Tj^pe 4. 
In 1936, BartholomeAV and Kracke^ stated that hypercholesteremia of 
pregnancy was probablj’’ the fundamental basis of toxemia since its ex- 
eessiA’'e storage in the placental arteries predisposed to infarction. In 
1938, BartholomeAV^ stated: “Toxemia of pregnanc.y is associated AAuth 
definite types of acute infarction of the placenta. In examining ‘un- 
laiOAAm’ placentas, it is possible to diagnose pre-eclampsia, eclampsia, 
and abruptio placentae in 90 per cent of the eases.” This statement 
Avas based on BartholomeAV and Colvin’s- Avork in AAdiich the.A^ exam- 
ined 100 placentas grosslj' as unlmoAvns from both toxemic and normal 
eases. Thej* also said it AAms possible to predict tlie type of infarcts 
that Avould be found in the placenta from a IcnoAA'ledge of the clinical 
histoiy of the pregnanej'. Their 100 cases Avere selected and Avere not 
from consecutive deliA^eries. Fifty of the placentas Avere from normal 
cases, tAventy-four Avere fi’om cases of mild to moderate toxemia, eight 
AA’ere from cases of pre-eclampsia, ten aa'Ci'c from eases of eclampsia, 
Avhile two Avere from cases of abruptio placentae. The}’’ classified in- 
farcts as A, B, C, D, and E in the order of increasing rapidity of in- 



624 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


farclion, as well as in the order of increasing toxicity. Their descrip- 
tions are as follows (Bartholoraeiv’^) : 

“If infarction occurs rajiidly, the affected placental tissue appears 
as one or more round or oval areas from one to seveiul eontimetei’s in 
diameter which are .sharply demarcated from the surrounding normal 
placental tissue by the color, yhieh is a dark, purple-black color. These 
areas correspond to the distribution of the obstructed vessel. The con- 
sistency is still spong;^" and .soft as in normal placental tissue. When 
the strip is held toward the light, the infareted area preseiwes a granu- 
lar appearing surface. When the .strip is bent, the infareted area bends 
as ea.sily as the nonnal tissue. There may be a soft or firm clot within, 
or adjacent to the area. This type of infai*ct is designated as the early 
E infarct. Clinically, the acute type of infarction is associated with the 
more acute, fulminating, pre-eclamptic, eclamptic, or abruptio type of 
toxemia, and there is a direct relation between the amount of tissue in- 
volved and the severity of the toxemia. It is usually found when the 
patient progresses from a normal state to pre-eclampsia, eclampsia, or 
abruptio placentae within a. week or ten days. 

“If infarction is slightly older or le.ss acute (late E infarct), the 
lesion is still dark or purple-black, but has changed from a .spongy to a 
more compact, firm area, sharply demarcated from the surrounding 
lighter spongy tissue. It is firmer to palpation, and when the .strip 
is held toward the light, the .surface of the le.sion appears marble-like 
and shiny. When the strip is bent, the infareted ai-ea either cracks 
sharply or holds together and does not bend with the rest of the strip. 
Clinically, the toxemia is almo.st, if not quite, as fulminating as that 
as.soeiated with the early E infarct. ... If infarelion is still le.ss acute 
or of longer duration, eorre.sponding to a clinical course of from two to 
three weeks, the infarcts vary from a faint brown (early D) to a definite 
brovTi (late D) and are sharply demarcated, firm, compact, .smooth, and 
shiny and hold together when the strip is bent. Crossly, the more rapid 
the infarction, the le.ss conspicuous the lesion, the le.s.s firm the con- 
sistency, the darker the color, and the greater the toxicity. The range 
in color, duo to change in the hemoglobin, is from very dai’k purple-black 
in infarct E to brown in 1), to brown-yellow in C, to yellow-white in 
B, and to Avhite in A. The size and numbci- of the infarcts hear a defi- 
nite relation to the seveinty of the toxemia. Failure to appi’cciate the 
relation.ship between placental infarcts and toxemia of pregnancy has 
been due to improper pj'cparalion and examination of the placenta and 
lack of familiarity with the more acute typos of placental infarcts.” 

Schumann'' wrote that no distinct connection between to.xemia and 
placental infarction could be established, and, remarked that for 3 ’ears 
he had pointed out to his interns and .students the absence of marked 
infarction in ])lacentas from .severe ca.ses of eclampsia. Furthei'inore, 
he noted cases having sti-iking areas of placental infarction with un- 


eventful pregnancies. 

Harer" in 1936, .stated that the placental changes found in late toxemia 
were identical with but occurred more fi-eqiiently and w(;re nioie ex- 
tensive than those found in clinically normal cases. Jfo regarded ma- 
ternal toxemia as an additional .source of injury to an organ already 
undergoing the pathologic changes incidental to senility. 

Tennev" in 3936, reported that modej-ate .syncylifil degeneration was 
uresent in mature normal placentas. In placentas fi'om casra of se- 
vere toxemia or eclampsia, the .syncytial degeneiation was stifficienlly 
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marked as to be of diagnostic value. In 1940, Tenney and Parker^^ 
stated that toxemia could be accurately judged by placental liisto- 
pathology. 

Hunt, Patterson and Nicodemus® in 1940, stated “early in a study 
of this kind one may become discouraged because grossly the placenta 
may show very little. This is often true even after fixation.” How- 
ever, after studying 180 placentas microscopically and adding the find- 
ings to those of the gross examination, they believed placental le.sions 
of vascular origin Avere “primary” in the production of late toxemia. 

It is our opinion that no conclusions regarding the presence or absence 
of maternal toxemia may be drauni from gross examination of the pla- 
centa, even though it has been Avell fixed. AVe arrived at this conclusion 
after gross examination of 640 placentas and studying the clinical 
record of each case. 

After Ave had examined scA’^eral hundred placentas, aa-’c Avere impressed 
by the fact that the cut section in some instances Avas light broAAm in 
color, Avhile in others, it AA'^as a dark, purplish-broAAm, the difference in 
color being due to the amount of blood contained in the specimen. The 
dark placentas represented congestion. We AA’ere thus able to divide 
our specimens into three groups depending on the appearance of the cut 
section after fixation, i.e., (1) light, (2) medium, (3) dark. The prac- 
tical importance of iiwestigating the causes of the different colors AA^as 
that BartholomeAA' and Cohun apparently identified their E infarcts 
chiefly by their color. In the majority of eases, their anatomic diagnosis 
of toxemia Avas made on the identification of the E and D infarcts. Ob- 
viously the E and even the D infarcts, AA’ould be difficult to see in a 
dark congested placenta. 

In 1936, Harer® found congestion in 25 per cent of his series and dis- 
cussed the cause and preA-ention of the condition. He stated “the ma- 
jority of these cases are caused by intei’ference Avith the maternal blood 
supply to the placenta and are due to a reduction in the area of the 
placental site.” He thought that in most cases congestion occurred late 
in labor, or even after birth of the child and aa’rs apparently A\dthout 
effect on the mother or child. Among the mechanisms he thought might 
produce this condition AA’^as that the contracting uterus might compress 
the thinner-AA^alled uterine A’-eins before the thicker-AA'alled arteries could 
be completely shut off. In forty-three cases he managed the third stage 
of labor as I’oHoaaas : The umbilical cord AA'^as cut and the placental end 
alloAA’ed to drain. No oxytocics AA’ere administered, and the uterus wan 
not touched until definite eAudence of placental separation AA’as observed. 
In none of these cases did he find an instance of passive eonge.stion. 

In a small series of tAventy-fiA’^e cases, aa’c found that alloAA’ing the um- 
bilical cord to drain prevented the occurrence of placental congestion. 

Materials and Methods 

Six hundred and forty placentas obtained from AA'omen delivered in 
the hospital provided the material for this study. AYithin one to tAvo 
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hours after delivery, the placentas were placed in 4 per cent formalde- 
hyde solution and sent to the laboratory where the membranes were re- 
moved and excess blood wiped off. The specimens were fixed in 10 per 
cent formaldehj'de solution for four to six weeks, and then cut into 
strips about one centimeter wide. The presence and extent of certain 
kinds of infarcts were observed, and on this basis a diagnosis of “tox- 
emia,” “questionable toxemia” or “no toxemia” was made. The diag- 
nosis was then checked at once with the clinical record. Special at- 
tempts were made to identify the acute E infarct of Bartholomew. 

A persistent hypertension of at least 140/100 which fell to within nor- 
mal Ihnits after delivery, albuminuria and edema all in the last trimester 
of pregnancy constituted our clinical criteria of toxemia. Forty-two 
or 6.5 loer cent of the 640 eases were toxemias, and five or al)out O.S per 
ce7it were eelamp.sias. Blood pre.s.sure determinations wore routinely 
made in all eases during labor until delivery. We did not encounter 
any proved cases of nephritis. 

Siddal and Hartman’s Tj-pe 1 and Type 4 infarcts both involve 
necrosis of placental villi whereas their IVpe 2 and Type 3 do not. We 
therefore selected the former two types of infarcts as our anatomic 
basis of diagno.sing toxemia. We also attempted to u.se Bartholomew 
and Colvin’s E infarct as a criterion for the anatomic diagnosis of tox- 
emia. Areas of infarction le.ss than one centimeter in diameter were 
arbitraril}’’ disregarded except in the rather infrequent placentas con- 
taining a great many sucli small le.sions. 


Results 

We diagno.sed toxemia correctly in only eight or (19 per cent) of the 
forty-two placentas from cases of toxemia. The diagno.sis was ques- 
tionable in seven (16 per cent), while twenty-seven (64 per cent) of 
these forty-two ])lacentas were passed by us as .showing no more in- 
farction than our normal placentas. Thirteen (2 per cent) of our 598 
placentas from normal pregnancies revealed sufficient infarction to 
cause us to wrongly diagnose toxemia. Of the five placentas from eases 
of eclampsia, three were diagno.sed as “questionable toxemia,” while 
two were passed as normal. 

From these data, it is evident that we could not recognize lesions 
characteristic of maternal toxemia by gross examination of the placenta. 

We failed to identify to our complete satisfaction the acute Icind of 
lesion which Bartholomew and Colvin® described in their placentas from 
cases of toxemia. 


Placental Congestion 


We have pointed out the desirability of bavin 
eonaestion since conge.stion may ma.sk the acute 
Bartholomew and Colvin.® Acting on Harer’.s'’' 


g i)lacentas free from 
infarcts described by 
belief that conge.stion 
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depended on the manner in whieli the third stage of labor was man- 
aged, we studied 125 placentas from two standpoints. 

We determined first, the effect of administering pituitrin at the 
end of the second stage of labor upon the incidence of congestion of the 
placenta. One hundred cases were studied of which fifty-four received 
pituitrin at the end of the second stage, while the remaining forty-six 
received no pituitrin during labor. The placentas were classified as 
“light,” “medium,” or “dark” depending on the appearance of the cut 
section. Of the forty-six placentas from eases receiving no pituitrin, 
fifteen (33 per cent) were “light,” seventeen (37 per cent) were 
“medium,” while fourteen (30 per cent) were “dark.” Of the 
fifty-four placentas from eases receiving pituitrin, twenty-two (40 
per cent) were “light,” twenty (38 per cent) were “medium,” while 
twelve (22 per cent) were “dark.” These results are summarized in 
Table I. It is evident that the giving or withholding of pituitrin had 
no significant effect on the incidence of congestion of the placenta. 


Table I. The Effect ox the Color op the Placenta op Giving Pituitrin or 

Draining the UMBnacAL Cord 



PITUITRIN 

NO 

UNBILICAL CORD 


GIVEN 

PITUITRIN 

DRAINED 


54 Cases 

4(5 Cases 

25 Cases 

Light placentas 

22 

15 

21 

Medium placentas 

20 

17 

4 

Dark placentas 

12 

14 

0 


We next determined the effect of allowing the umbilical cord to drain 
free of blood as soon as possible after birth of the baby. While we were 
able to secure only twenty-five cases in which this was done, the results 
were stinking. Twenty-one (84 per cent) were “light,” four (16 per 
cent) were “medium,” while none was “dark.” These results are 
also summarized in Table I. It is suggested thac allowing the umbilical 
cord to drain may be of value in avoiding or lessening passive conges- 
tion of the placenta. 

Comment 

In a study of this kind, we are convinced of the necessity of using 
unseleeted eases. In our series, the incidence of placentas from cases of 
toxemia was onlj’- 6.5 per cent. Furthermore, the abnormal ones were 
not regularly encountered. We Avould examine at times as many as 
thirty placentas from clinically normal cases before encountering one 
from a case of toxemia. If one Avere to examine a selected series of 
placentas in which half ivere from cases of toxemia, the possibility of 
picking out such placentas Avould be greatly increased by chance alone 
as compared to a group of consecutive unselected cases. 

We cannot explain our failure to find the acute infarcts described 
by Bartholomew and Colvin* in the placentas from cases of toxemia. 
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Although placental congestion might obscure this lesion, it is unlikely 
that congestion occurred in all our placentas from eases of toxemia. 
While twenty-five cases are not enough on which to base a conclusion, 
we suggest that the umbilical cord be drained to prevent masking of a 
lesion by congestion. 

Haselhorst and Allmeling' found that the average amount of blood 
in the placental vessels of 120 infants was 104 cubic centimeters. They 
showed that 51 per cent of this flowed into the infant from the placenta 
in the first minute after delivery, 79 per cent reached the child in the 
first five minutes, and 91 per cent in the first ten minutes. DeMansh, 
Alt and Windle^ collected and measured the blood in ten placentas at 
the end of pulsations (about three minutes after birth), and the amounts 
averaged 62.4 cubic centimeters. They stated: “A delay on the part 
of the obstetrician in clamping the coi-d, not only until pulsations cease 
but also until tlie placeiita has separated from the uterus, will give the 
newborn infant the quota of blood that naturally belongs to him.” 
From these observations we suspect that the placenta will be congested 
in cases where the cord is clamped immediately. Conge.stion of the 
placenta may be avoided by delay in clamping the cord as well as by al- 
lowing it to drain. 

It was of interest to discover tlie nearly identical incidence of toxemia 
and eclamp.sia in Siddal and Hartman’s"* series, and in tlie .series we 
are reporting. Botli ivere consecutive series of cases delivered in tlie 
ho.spital. Their series had forty-five eases of toxemia (6.4 per cent) 
of the total 700 eases. Our series had forty-two cases of toxemia (6.5 
per cent) of the total 640 eases. In each series there were five cases of 
eclampsia. 


Summary and Conclusions 

The placentas from 640 consecutive deliveries were fixed in 10 per 
cent formaldehyde solution for four to six weeks, and then examined 
gro.ssly for certain infarcts involving necrosis of the villi. Forty -two 
placentas were from patients with a definite clinical picture of toxemia. 

Examining them all as unknowns, only eight of the.se foify-two pla- 
centas from cases of toxemia had such infarcls extensive enough to dis- 
tinguish them from placentas of nontoxemia eases. Thirteen of the 598 
placentas from patients with normal pregnancies showed infaivls like 
the eight from cases of toxemia. 

We were unable to .satisfy ounselves that we could recognize the acute 
type of infarct described by Bartholomew and co-workei-s as being as- 
sociated with toxemia. 

In twenty-five placentas, the cord was drained. There \s-ere no in- 
stances of congestion when this was done. Administration of pitnitrin 
at the end of the second stage of labor did not affect tin? incidence of con- 
ge.stion. Congestion might obscure some placental infarcts. 
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THE APPLICATION OF THE BRAXTON HICKS VERSION 
IN MODERN OBSTETRICS 

Duncan E, Reid, M.D., and Monrad E. Aaberg, M.D,, Boston, ]\Iass. 

(From ilie Boston Lying-in Hospital and the Department of Obstetrics of Harvard 

University Medical School) 

I N MEDICINE, certain procedures have frequently been lost with tlie 
passing of years, and on occasion, their value has not been suffieiently 
appreciated. The operation of bipolar version as first advocated by J. 
Braxton Hieks^ appears to fall into such a category. With the advent 
of ane.sthesia and asepsis, it is po.ssiblc to offer certain modifications to 
the original operation. Furthermore, imi^roved techniques have been 
developed since the advent of the original monograph. It is, therefore, 
appropriate to reeonsider and attempt to re-evaluate this, operation in 
accordance with the progress of obstetrics. 

In many of our present textliooks on obstetrics, we find Ibis operation 
limited, for the most part, to the treatment of placenta previa. Irving,^ 
in advocating the operation, described the technique, emphasized the 
technical difficulties encountered, and reported the results in a series of 
patients composed primarily of individuals who developed severe ante- 
partum bleeding in the last trimester of pregnancy. Most of the cases 
were patients with placenta previa and a smaller group with premature 
separation of the normally implanted placenta. The procedure was used 
when the babies were nonviable, extremely premature, or dead at the 
time of operation. He suggested that the operation was applicable to 
other groups of eases, pariieularly to patients with severe preeonvulsive 
or convulsive toxemia where the babies were very premature or the 
operation of abdominal hysterotomy was too gi’cat an operative risk 
for the mother. 

In his original monograph “On Combined External and Internal 
Version,'*’ published in 1864, J. Braxton Hicks presented twenty-four 
eases treated by this operation which now bears his name. About 50 
per cent of the cases in his i-cport were patients with placenta previa. 
Ten of the remaining cases wei-e actually individuals with ccphalo- 
pelvic disproportion, with over half of the infants presentng in a trans- 
verse position. There was one patient who had cclamj)sia, and two eases 
in which the cord had prola]).scd. Naturally, with the advent of 
cesarean .section .since that time, many of the conditions he reported 
would have been ti’eated by this surgical procedui-e. Hicks was con- 
.scious of two principles which mu.st be adhered to in oi-dcr to facilitate 
the successful perfonnance of his operation, namely: 

1 The desirability of intact membranes, or, if not intact, the rup- 
ture of the membranes should have of-eurred only recently. 
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2. Once the baby is turned, and a foot is brought through the 
partially dilated cervical os, delivery should depend only upon 
the natural forces of labor. 

This report is concerned with further experience with this operation. 
We believe that its usefulness can be applied to patients with pregnancy 
toxemia, abnormal presentation of the fetus, malformation of the fetus, 
as well as to patients with late antepartum vaginal hemorrhage. Ex- 
perience has taught us that certain modifications, added to the opera- 
tion, simplify the technique. 

Antepartum Bleeding in the Last Half of Pregnancy 

It is the general policy of this clinic to deliver patients with placenta 
previa (maginal and partial) by the vaginal route, if the baby has little 
•chance of survival.® Although, occasionally, we have successfully 
delivered patients with central previa by the vaginal route, we do not 
recommend this treatment as a routine procedure. ]\Iany of these cases 
were treated direetlj' with bipolar version, while others were first treated 
vdth a Voorhees bag if the cervical os was one finger or less dilated. 

When the latter procedure is necessary, the question arises whether 
this form of cervical tamponade is most effective, if the bag is placed 
within or outside the amniotic sac. There are certain advantages to 
either method. Those who advocate the intrao\Tilar insertion of the bag 
believe this method is neeessaiy for the proper control of the bleeding. 
One must concede that the bleeding is better controlled if such an inser- 
tion can be accomplished. However, this is not alwaj's possible, for, 
not infrequentl.y, the placenta detaches itself from the uterus by the 
force of the clamp as it attempts to burrow through the placenta in 
order to insert the bag within the ovum. This accident may initiate 
such a degree of immediate hemorrhage that, often, the operator will 
have to be satisfied with an extraovular insertion. Although the placenta 
is thus separated from its site, immediate inflation of the bag will cover 
the maternal sinusoids with subsequent thrombosis. Therefore, only a 
modicum of hemorrhage can occur. However, as labor progresses and 
the cervix becomes __further dilated, the bag will not rest firmly against 
the lower segment and consequent bleeding may ensue. Hence, a good 
sense of timing is necessary in removing the bag and performing the 
bipolar version, if one is to maintain minimum blood loss. 

In addition, two other advantages can be considered when the inser- 
tion of the bag is extraovular. First, if the membranes are kept intact, 
they will form an important barrier against intraovular infection, and, 
second, the preserved fluid of the intact amniotic sac Avill allow the 
uterus to be relaxed and moist for performing the bipolar version. 

Pregnancy Toxemias 

The toxemias of pregnancy are a disease occurring chiefly in the 
latter half of gestation. Frequently, tennination of the pregnancy is 
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mandatory if one is to serve the best interests of the mother. It has been 
generally accepted that artificial termination of pregnancy, pehdcally,^ 
from the twentieth through the thirty-fifth week, can be unsati.sfactory 
and often hazardous. The nonirritability of the uterus at this time does 
not augur well for the production of effective labor by simple rupture 
of the membranes. Also, noneffacement and lack of dilatation of the 
cervix present impediments to effectual labor. The latent period follow- 
ing artificial rupture of the membranes, in such cases, maj’^ consume 
days or even weeks before labor ensues, thereby augmenting the ri.sk to 
patients nnth severe pregnancy toxemia in at least two ways: (1) the 
increase in the severity of the di.sease before the uterus is successfully 
emptied of the products of conception, and (2) the danger of severe 
intrapartum and postpartum uterine infections. 

The following forms of treatment have been advocated for the termina- 
tion of pregnancj’- during this period : 

1. Bougies . — The same criticism relative to the simple rupture of the 
membranes appears valid, in addition to the danger of traumatic separa- 
tion of the placenta. 

2. Vaghial Hysterotomy . — Certainly, the trauma and blood loss are 
too unpredictable for one to recommend the operation as a routine 
procedure. This is especially true if the patient is a primipara where 
technical difficulties associated with inadequate operative exposure may 
be encountered. The application of this operation should be restricted, 
for the most part, to multiparous patients in the middle trimester of 
jiregnancy. 

3. Abdominal Hysterotomy. — This appears to be an extremelj* radical 
policy, particularly in patients with .severe pregnancy toxemia. Furthei’- 
more, the jeopardy to such patients for future childbearing, with the 
presence of a uterine scar, is certainly increased. 

4. A Voorhces Bag . — This has always been considered a moderately 
effective means of inducing labor. However, it may fail. In order to 
insure again.st such failure, we recommend : 

5. Bipolar Ver.sion (Braxton Hides) . — This operation, with or with- 
out the use of the bag, is advised : 

(a) In cases with severe pre-eelamix'^ia where the baby has a small 
chance of survival because of prematurity and especially if tlie patient’s 
toxemic state is rapidly progre.ssing toward eelami).sia. Ce.sarean .section 
is re.stricted to j)atients in this group when the baby is not premature 
and the cervix is not favorable for successful induction of labor by 
artificial ruptiux* of the membranas, or to eases with definite cej)halo- 
pelvic disjiroportion. 

(])) In patients with eclampsia, regardle.ss of the matui-ity and condi- 
tion of the baby if the cen’ix is not favorable for induction by ailifieial 
rupture of the incmbrnnes. The inerc.'ised j)ei-il of an abdominal proce- 
dure should be avoided, if possible, even if it means incjeased infant 
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mortality. A section is performed onlj' rarely on the eclamptic patient 
who has definite eephalopelvie disproportion and whose condition 
is not critical. 

It is the routine of this clinic to treat patients in these two groups 
medically for twentj^'-four to seventy-two hours until their pulse and 
blood pressure become stabilized, and tiieir general condition is im- 
proved. After such a regimen, further delay is not advisable and 
evacuation of the uterine contents should be started. 

The patient is then anesthetized and prepared for a sterile vaginal 
examination. The proper instruments should be in readine.ss for the 
insertion of the Voorhees bag. If, happily, the cervix is found to be 
dilated one and one-half fingers or more, immediate Braxton Hicks ver- 
sion can be performed in the classical manner. Frequently, a sponge 
forceps is used to gently ease the baby’s foot through the cervix. This 
will not place any undue tension on tlie cervix, in contrast to the possible 
trauma engendered by bringing simultaneously through the cervix the 
fetal foot and the two fingers grasping it. When bleeding is not a 
problem, a iveight on the infant’s foot is unnecessary. The case, then, 
is deferred to nature. 

On the other hand, if the cervix is not found to be effaced or dilated, 
a small Voorhees bag is inserted. Occasionally, it will be neee.ssary 
to dilate the cervix gently with a dilator to permit the introduction of 
the bag. We have found that a small bag, a No. 2, is more effective 
than a large one. After the bag is properly inflated, the stem is tied 
and left within the vagina to prevent contamination. A sulfanilamide 
gauze strip is packed lightly into the vagina. 

The bag is allowed to remain in place for twenty-four to thirty-six 
hours. During that time indefinite uterine contractions are observed. 
Although labor often is desultory, the cervix does become effaced and 
at least one and one-half to two fingei-s dilated. The bag is then re- 
moved. The membranes are artificially ruptured. If the breech is 
presenting, a foot is brought through the cervix. If the vertex is pre- 
senting, a bipolar version is performed, and the case is left to the 
natural birth processes. Once a foot is brought through the cervix, 
effective contractions quickly follow. 

At this time, we must emphasize two additions to the technique which, 
we believe, will lend to the ease of performance : 

First, great care is taken not to rupture the membranes when the bag 
is being introduced. 

Second, the fetus is converted into a breech presentation by an ex- 
ternal podalic version. Usually, this maneuver is executed following 
the insertion of the bag while the patient is still under anesthesia. The 
uiDward displacement (by the bag) of the vertex facilitates the external 
version. When the bag is i-emoved, the fetus will be presenting by the 
breech. Simple rupture of the membranes usualh* will allow the in- 
fant’s feet to drop near the internal os and a foot can be easily extracted. 
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Malpositions 

In liis original monograph, Braxton Hicks realized the value of his 
bipolar version in correcting, partially, the malposition of the fetus if 
it presented in the transverse position. Unfortunately, marked pelvic 
contractures were included in many of his cases, and although the 
mothers were safely delivered, the babies were lost. Certainly, a 
cesarean section would have been the treatment of choice in most of those 
patients. 

Although it cannot be stated that bipolar version is the policy pursued 
in this clinic in treating the patients with transverse positions, we be- 
lieve that it does have a limited use in selected cases. Teel, in this 
clinic, advocated its use in women who had borne many babies, in whom 
the transverse po.sition of the fetus appeared to occur only because of 
marked relaxation of the patient’s abdominal wall and uterus. Cer- 
tainly, the operation is of little value in primiparous women at term 
when the eephalopelvie relation.ship cannot always be determined with 
accuracy. In these eases, a high fetal mortality will attend any type 
of pelvic pi’oeedure. 

It is interesting that, until tw'o or three decades ago, bipolar version 
was used many times for the correction of this type of abnonnal pre- 
sentation. Later, it Avas discredited because of the high fetal mortality 
which attended the operation. Undoubtedly, .such a high fetal mortality 
was a result of the fact that many times the operator did not allow the 
patient to continue in labor, once a foot was brought down. Eatlier, 
immediate extraction was performed in the presence of the partially 
dilated cervix. This re.sulted in the usual disastrous consequences to 
both mother and child. 

Certain aspects pertinent to the use of bipolar version arise in these 
cases. If the patient is observed in early labor, external cephalic ver- 
sion may be attempted with fair succc.ss. If this fails, the que.stion al- 
ways arises whether it is better to insert a Voorhees bag, with the hope 
of keeping the membi’anes intact rather tlian allow the memhranes to 
rupture prematurely during labor, with a subsequent diy uterus. Vei’- 
.sion, in such eircumstaneo.s, often imperils both the mother and infant. 
Therefore, there is considerable mci-it in preserving the membranes by 
mechanical means, if possible, at least until two to three fingers’ dilata- 
tion of the cervix is obtained. Tlic bag then can be removed, a bipolar 
version performed, and the ca.se left to tlie natural forces of labor. 
Likewise, if the membranes i-upturc .spontaneously, immediate vaginal 
examination should be pci-formcd. If the cervix is sufficiently dilated, 
it would seem wiser to perform bipolar version at this time rather than 
later, when the uterus becomes dry and lightly contracted about the 
fetus. 

Undoubtedly, the question of increased fetal moi’lnlity will be raised. 
This objection is more theoretical than real. Bipolar version, in thc.se 



REID and AABERG: APPLICATION OP BRAXTON PUCKS VERSION 635 


cases, does not interfere with the fetal circulation, as in placenta previa. 
Following the version, the fetus actually assumes only the mortality of 
a single footling breech presentation. Certainly, one would not be con- 
cerned if a patient began labor with this type of presentation. When 
the cervix becomes dilated, routine breech extraction can be performed. 

Malformations 

In malformations of the fetus, complications may arise in the actual 
mechanism of labor and deliveiy. This is particulaily true in cases of 
hydrocephalic or aneneephalic monsters. >Spontanoeus rupture of the 
membranes, especially when hydramnios is present, may result in 
separation of the normally implanted placenta because of the sudden 
release of intrauterine pressure. Furthermore, complete dilatation 
of the cervix will not occur because of the lack of confoianity of 
the infant’s presenting part to the lower uterine segment. 

We can prevent spontaneous rupture of the membranes and possible 
subsequent separation of the placenta b}’’ the insertion of a small 
Voorhees bag. If the case is one of hydrocephalus, the bag can be 
removed when the cervix is one-third or more dilated. The membranes 
can be ruptured and the liquor amnii allowed to escape slowly. Thus, 
with a moist uterus, the hydrocephalic head can be perforated and a 
Braxton Hicks version performed. One only has to recall the unsatis- 
faetoiy operation of craniotomy on such frialile skulls to appreciate 
the value of this procedure. Likewi.se, confidence of a prompt and safe 
deliver^’- of a patient Avith an aneneephalic monster can be assured by 
the Braxton Hides operation. 

Postpartum hemorrhage due to uterine atony is alwaj’s an increased 
hazard in these cases. Over distention of the uterus is the potential 
causative factor. Normal uterine tone is best regained by sloiv decom- 
pression of the uterus rather than by sudden release of the intrauterine 
pressure. This can be effected by the restrained release of the liquor 
amnii, achieved bj’ the “stopper effect” of a small Voorhees bag. 
Gradual extrusion of the fetus following bipolar Aversion further en- 
hances this sloAV decompression. 

Indications 

One hundred and ten Braxton Hicks A'ersions Avere done at^the Boston 
Lying-in Hospital betAveen 1930 and 1942, inclusive. The indications, 
morbidity, and maternal mortality are tabulated (Table I). TAA-enty- 
tAvo patients Avere febrile folloAving delivery, establishing a morbidity 
rate of 20.0 per cent. The Iaa^o maternal deaths result in a mortality rate 
of 1.8 per cent for the series. 

Anteparium Bleeding . — There Avere fifty-one eases of antepartum 
bleeding treated by this method. The results are listed in Table II. 

The degree of placenta pi’CA'ia AA'as not a eontraindioalion for this 
method of treatment AA'hen the infant had little eJiance of sairAUA’a]. The 
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Table I. Indications for Termination op Pregnancy and Results 


indication 

nusiber of 

CA.SES 

FEBRILE 

PUERPERIUM 

MATERNAL 

DEATHS 

Eclampsia 

7 

2 

1 

Severe pre-eclamii&ia 

28 


1 

Placenta previa (all types) 

,’.5 

7 

0 

Premature separation of placenta 

16 

5 

0 

Transverse presentations 

10 

2 

0 

Hydramnios with fetal abnormalities 

8 

2 

0 

Chronic nephritis 

4 

0 

0 

Miscellaneous 

2 

1 

0 

Total 

110 

22 

(20%) 

2 

1 (1.8%) 


Table II. Antepartum Bleeding Cases 



NUilBER 

OF 

CA.SES 

PRIMIP- 

MULTIP- 

BAG 

TIME IN 

HOURS 

BETAVEEN 

JIATERNAL 


ARAS 

ARAS 

A’ERSION 

AND 

DELIA^ERy 

FEBRILE 

PUER- 

PEIHUM 

DEATHS 

Placenta previa 

35 

0 

30 

m 



0 

(all types) 




■■ 




Premature separa- 

16 

3 

13 




0 

tion of placenta 




mm 




Total 

51 

8 

(15.7%) 

43 

(84.3%) 

B 


1 

0 


results obtained in these cases are exhibited in Table III. Since most 
of the patients were inult.iparas, their cervices were sufficiently dilated 
at the time of examination to alloAv for immediate version. It was 
necessary to use the bag only in nine cases. The bag was placed extra- 
OAUilarly in every case Avith satisfactory results. 

Table III. Braxton Hick.s, for Complete Placenta Previa 


NU.MBEU 

OF 

CASES 

PARITY 

AVEEKS 

PREG- 

NANT 

BAG 

TI.AIE HI 

A'ERSIO 

DELI 

nouns ' 

j 

ETAVEEN 

N AND 

VERY 

MIN- 

UTES 

FEBRILE 

PUER- 

PERIU.Al 

DEATILS 

OUTCOME OF 

INFANT 

1 

ii 

20 

No. 3 

23 


0 

0 

NonA’iablc 

2 

vi 

16 

0 

3 


0 

0 

Non viable 

3 

ii 

3(> 

0 

0 


0 

0 

.Stillborn 

4 

X 

27 

0 

3 


0 

0 

Nonviable 

'1 i 

iv 

26 

0 

16 


1 

0 

NonA'iablo 

6 ! 

iii‘ 

34 1 

No. 4 

7 

0 

0 

0 

Stillborn 

7 

ix 

31 

0 

•> 

•t 

30 

i 1 

0 

Stillborn 

8 

i 

31 1 

0 

•y 

ti 

30 

0 

0 

Stillborn 


Accouchement force should ncA'cr be employed Avhen the Braxton 
Hicks version is perfonned because there is too much danger of nip- 
turing the loAVCr uterine segment. This accident occurred once in thi.s 
.series. The occasion for therapeutic interruption Avas per.si.stent vaginal 
bleeding in a 36-year-old para viii, 28 Aveeks jiregnant. Since the cervix 
Avas only one finger dilated, the Goodell dilator Avas used and a foot Avas 
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brought down. Subsequently, the patient went into shock. Four blood 
transfusions were given, and immediately after pelvic delivery, a supra- 
vaginal hysterectomy was performed. A rupture of the left lower 
uterine segment was found. It is quite obvious that the insertion of a 
small bag, with subsequent bipolar version, would have prevented this 
serious accident. 

Bipolar version was performed in sixteen cases of severe toxic separa- 
tion of the placenta, vdthout any deatlis. HoweA^er, we believe that this 
operation adds little to the_ successful termination of pregnancj’’ for this 
grave obstetrical complication. Artificial rupture of the membranes, 
with the application of a Spanish Avindlass type of abdominal binder, 
is all that is necessarj’’ to properly control the bleeding. This can be 
done Avithout the administration of an anesthetic. Because most of 
these patients are nearer term than the patients Avith placenta preAna, 
labor usually begins soon after this procedure. Attempting to hasten 
such a process by performing a Braxton Hicks version, AAdiich neces- 
sitates the administration of a deep inhalation anesthetic, further 
jeopardizes the recovery of a patient Avho already is suffering from 
some degree of shock. 

Toxemias of Pregnancy. — The results in eases of scA’^ere pre-eclampsia 
and eclampsia are listed in Tables IV and V, respectively. The bag 
Avas used in over 75 per cent of the cases. This Avas necessary because 
the patient AA^as either late in the middle trimester, or in the earlj'- part 
of the last trimester of pregnancy. Hence, the eeiwix Avas not dilated 
sufficiently to perform an immediate Braxton Hicks version. Simple 
rupture of membranes in this group AA'ould not have insured labor or 
delivery Avithin a reasonable time. The aA’^erage time from bipolar 
version to deliA’-ery for this group Avas Si/o hours. 


Table IV. Hypertension and/or Albuminuria of Pregnan('A', Severe 

Pre-eclampsia 



NUJIBER OP CASES 

AVERAGE AVEEKS 
PREGNANT 

is 

t-H 

w 

• 

ca 

o 

BLOOD 

PRESSURE 

05 

Ci 

S 

D 


s 

ui 

> 

2 3 

” a R 

a? is 
5 <! 

r-» ^ . 

p." is 
^ ai o 
a P 3 

>22 

> 

D 

73 si 

w 

OI’IOXSAS 

o 

t-H 

p 

w 

< 4 

Priinipara 

10 

28.0 

3 to 4+ 

160 

110 

Otol 

10 

11.5 

0 






240 

100 






ilultipara 

18 

28.5 

3 to 4-f 

150 

100 

1 

11 

10.5 

2 

1 





228 

118 






Total 

28 



150 

100 



21 

10.9 

2 

1 





240 

118 



- 




There AA^ere tAA’o maternal deaths in this entire series. Both occurred 
in the toxemic gi’oup. One patient aatis delivered liy the use of a bag 
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and Braxton Hicks version and succumbed to eclampsia on the third 
postpartum dajL She was in deep coma throughout her iiospital course. 
Even if pregnancj'' liad been terminated more promptly by cesarean 
section, it is doubtful that slie ivould liave survived. Tlie second death 
occurred in a patient with severe pre-eclampsia who died from a large 
pulmonary embolus on the tenth, postpartum day. This was verified at 
necropsy. 


Table V. HYPERTENsrox and/or Albuminuria of Pregnancy Eclampsia 


to 

w 

CO 

o 

o 

03 

W 

WEEKS pregnant 

>* 

w 

o 

o 

(0 

“ w 
p K 

2 M 

^ w 

03 
•< fi-( 

t-t 

P 

03 

rr, 

P 

M 

r\ 

y-* 

CO 

03 

U 

o 

O Jrt 
ft* 

o 

I-* M 

S o 

1 

TIME BE- 
TWEEN 

VERSION AND 

DELIVERY 

<5 

P 
M S 

s ? 

03 Ci 

03 W 

M P 

01 

t-i 

P 

OUTCOilE op INFANT 

I 

.MINUTES 

1 

24 

■mm 

200/130 

miss 


0 


7 

30 

0 

0 

Nonviable 

2 

2G 


145/ 90 



No. 

4 



1 

0 

Nonviable 

3 

37 

HRjH 

IGO/ 98 



No. 

3 

20 


0 

0 

Stillborn 

4 

28 


2G0/110 



No. 

4 

3 


0 

0 

Stillborn 

a 

34 

lEH 

210/130 

Hlfl 

0 

No. 

2 

2 

0 

0 

0 

Stillborn 

G 

34 

^BIH 

210/110 


1 

No. 

4 

4 

30 

1 

1 

Stillborn 

7 

2G 

HI 

180/130 

19 

0 

No. 

2 

5 

0 

0 

0 

Nonviable 


Trmisvcrsc Presentations . — Ten patients in tliis group were treated 
by Braxton Hides version (Table VI). Tliere was only one primipara 
and she had a nonviable infant. The metreurynter was used in only 
one instance, as most of these patients entered the hospital in active 
labor, and the cervix permitted immediate Braxton Hicks version. The 
average time from version to dcliveiy was 6 hours. Tlie two patients 
who had stillborn infants also had marginal placenta previas. 


Table YI. Transverse Pre.sentations 



NU.MBER 
OF CASES 

PROLAPSED 
CORD OR 
arm 

BAG 

AVERAGE 
TIME IN 
HOURS 
BETWEEN 

VERSION 

AND 

DELn-ERY 

MATERNAL 

-MORTALITY 

MATERNAL 

MORBIDITY 

Priinipara’‘ 

Mulfipfira 

mmBHi 

0 

0 

2 

0 

0 

KH 

1 

! 1 

7.') 

0 


Total 

10 1 

1 f- 

1 

6 

0 

o 


•Nonviable Infant. 


Viable Infants . — Of the one hundred and ten patients inlerrujited by 
Braxton Hicks version, fifty-.seven had viable infants (Table VJI). All 
patients who were 28 weeks pregnant or more by dates were considered 
to have viable infants, regardless of the weight of the child. This 
series represents many patient.s who were only 28 weeks iirtignant or 
.slightly over. I'hvc infants were dead on admission. Might patients 
denvered fetal monsirositic.s. There were ttventy-ihreo .stillborn in- 
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fants (mostl .7 fetuses of 28 iveeks’ gestation) and nine neonatal deaths. 
Twelve infants survived. The gross fetal mortality rate is 78.9 per 
cent. Excluding the five infants dead on admission and the eight fetal 
monstrosities, the corrected fetal mortality is 72.7 per cent. We con- 
sider this salvage good, particularly since this type of operation is not 
employed in the interest of the baby, except in tlie cases with transverse 
presentation. 


Table VII. Fetal Mortality, by Indication- 


INDICATION 

TOTAL 

VIABLE 

DEAD ON 

ADMIS- 

STILL- 
BORN AND 

NEO- 

FETAL MORTALITY 

IN PER CENT 


INFANTS 

SION 

NATAL 

DEATHS 

GROSS 

COR- 

RECTED 

Eclampsia 

4 

0 

4 

100.0 

100.0 

Severe pre-eclampsia 

16 

2 

10 

75.0 

71.4 

Placenta prer-ia (all types) 

11 1 

1 

9 

90.9 

90.0 

Premature separation of placenta 

6 

1 

4 

83.3 

80.0 

Transverse presentation 

9 

0 

O 

o 

33.3 

14.2 

Hydramnios with fetal monstrosi- 

S 

0 

s 

100.0 

100.0 

ties 

Chronic nephritis 

2 

0 

2 

1 * 

* 

Miscellaneous 

1 

1 

0 

* 

* 

Total 

57 

5 

40 


72.7 


•Small flgnres for rates. 


It is interesting to compare the fetal mortality of the various groups ; 
1. The corrected fetal mortality rate in the antepartum bleeding 
eases is 80.0 per cent for seventeen viable infants (Table VIII). One 
infant was dead on admission, and one had multiple congenital defects. 
Only two infants surtdved. 


Table VIII. Fet.vl Mortality in Antepartum Bleeding Cases 


TYPE OF CASE 

TOTAL 

VIABLE 

INFANTS 

DEAD ON 

STILL- 

NEO- 

NATAL 

DEATHS 

FETAL MORTALITY 

IN PER CENT 

SION 

BORN 

GROSS 

COR- 

RECTED 

Placenta previa 

11 

1 

7 

2 

90.9 

90.0 

Premature separation of 
placenta 

6 

1 

3 

1 

83.3 

80.0 

Total 

17 

2 

10 

3 

88.2 

SG.6 


2. The eoiTected fetal mortality rate in the toxemic group is 77.8 per 
cent (Table IX). None of the infants of the eclamptic patients survived. 
Pour of the infants in the severe pre-eclampsia group survived. Two 
infants were dead on admission. 

Table IX. Fetal Mortality in Toxemias 


TOXEMLV 

TOTAL 

WABLE 

INFANTS 

DE/VD ON 
ADMIS- 
SION 

STILL- 

BORN 

NEO- 

NATAL 

DEATHS 

FETAL AI 
IN PEI 

GROSS 

ORTALITY 

I CENT 

COR- 

RECTED 

Eclampsia 

4 

0 

4 

0 

100.0 


Severe pre-eclampsia 

16 

2 

G 

4 

75.0 

71.4 

Total 

20 

2 

10 

4 

80.0 

77.8 
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3. The corrected fetal mortality in the transverse presentation series 
for nine viable infants is 14.2 per cent, after excluding two stillborn 
infants delivered from patients with marginal placenta previa (Table 
X). 

Table X. Fetal Mortality ik Trak.svet.se Presentation 



TOTAIi 

VIABI.E 

INFANT.S 

DEAD ON 

ADMIS- 

SION 

STILL- 

NEO- 

NATAL 

DEATilS 

FETAL MORTALITY 
IN PER CENT 


BORN 

GROSS 

COR- 

RECTED 

Multiparae only 

9 

0 

2 

1 

.33.5 

14.2* 


♦Excluding two stillborn infant-s delivered from patients with marginal placenta 
previa. 


Comment 

The obstetrician is frequentlj’- confronted with the problem of 
termination of pregnancy in the latter months of gestation. The com- 
plications arising at this time usually entail considerable risk to the 
mother. Furthermore, salvage of the infant must oftentimes be con- 
sidered. Good judgment and careful discernment are essential if the 
best interests of both are served to the fullest extent. 

Many times the mother is subjected to the risk of a major abdominal 
procedure in the hope of obtaining a baby whose chance of survival is 
minimal. Prevalence of this attitude is exemplified in the results of an 
extensive state-wide survey presented by De Normandie.^ The mortality 
rate of infants delivered b}" means of cesarean section was 26.1 per cent. 
The maternal mortality rate which accompanied such a procedure was 
11.7 per cent. 

We realize that a fixed general policy for the proper treatment of such 
eases cannot be established, because even in obstetric clinics such uni- 
formity of opinion does not exist. Hoivcver, the obstetric surgeon' 
should be versatilely prepai'cd to effect pelvic dcIiverA^ in all obstetric 
complications where the viability of the infant is questionable. There- 
fore, we feel that the Braxton Hicks combined internal and podalie 
version is an operation which should be revived. It can be utilized not 
onl}^ for certain types of placenta previa but for various groups of cases, 
such as, severe toxemias of pregnancy, transverse positions, and 
hydramnios with certain types of monstrosities. In the hands of an ex- 
perienced operator and with modifications in technique, seriously ill 
obstetric patients can be delivered safeb’. 

Conclusions 

1. One hundred and ten cases of Braxton Hicks combined inlernaJ 
and external versions were performed at the Bo.ston Lying-in Hospital 
during an interim from 1930 through 1942. 

2. The gross maternal mortality i-ale is 1.8 per cent. The morbidity 
rate is 20.0 per cent. 
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3. The gross fetal mortality rate is 78.9 per cent for fifty-seven viable 
infants ; eorrected, 72.7 per cent. 

4. Certain modifications in technique are presented which, we believe, 
will; (1) simplifj^ the operation, and (2) lower tlie morbidity rate. 

5. We recommend the use of the Braxton Hicks bipolar versioh in 
patients with (1) Placenta previa (marginal and partial), when the in- 
fant has little chance of survival; (2) Pregnancy toxemias (a) in severe 
pre-eclampsia, wlien the infant is nonviable or extremely premature; 
(b) in eclampsia, regardless of the infant’s condition (except when 
eephalopelvic disproportion is present). (3) Transverse presentations, 
partieulaiiy in multiparas who have Ihdng children. (4) Hydramnios 
with fetal monstrosities. 
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TWIN PREGNANCIES WITH ONE TWIN BLIGHTED 

Report of Two Cases With Comparative Study of Cases 

in the Literature 


JajMEs E. Kindred, Ph.D., Charlottesville, Va. 

(From the School of Anatomy, Medical Department, University of Virginia) 


T he birth of a viable twin at or near term accompanied by the birth 
of a lilighted fetus younger than the seventli month of gestation 
has been loiown for many years. Reference to sucli occurrences liave 
been made in practically all of the older handliooks of midwifery, such 
as Guillemeau (1594),^° Pen (1694),'''‘ Maurieeau (1695),'’® Chapman 
(1735),'*® Burton (1751),®® Smellie (1752),®® Albcid Haller (Elements 
of Physiology, 1780),'*^ Denman (1821),®® Dewees (1833),’®" Velpeau 
(1838),^'" CiTiveilhier (1842), and Krause (1853).” Ram.sbotham”" 
says that this condition was remarked upon by Pliny. Despite the 
availabilitj^ of this laiowledge, many references to such occurrences 
during the last century are in the form of letters to the editors of 
medical journals briefly reporting such cases and asking for informa- 
tion concerning them. Examination of such brief reports supiilies in- 
formation prtmarily coneeming the kind of labo)’, and secondarily the 
character of the dead fetus. Sometimes the age of the fetus was esti- 
mated, the age and parity of the mother were given together with a 
brief note on the character of the placenta and the umbilical cord. 
Occasionally, the sex, size and weight of the viable twin were given 
with the relative time of birth. In a number of cases, only the placenta 
and the dead twin were presented and described. One of the earliest 
comprehensive .studies on the subject was presented for the doctoi’ate of 
medicine at the University of Amsterdam by Luber®® in 1811. 

Dupoux®"' was probably the first to examine a part of the necrotic 
placenta under the microscope and report his findings. Following tliis 
time more attention was paid to the patliology of the placenta and with 
the introduction of the x-ray, determination of the age of the dead 
fetus as judged by the degree of ossification as well as by measurement 
was frequently reported. During the latter part of the nineteenth and 
the beginning of the present century cases were gathered to be use<l 
as theses. But in none of the.se the.ses was there a coinjirehensive .sur- 
vey in Avhich the accumulated data were analyzed from quantitative as 
well as qualitative points of view. 


In the present paper, I projiose to give a brief de.scrijition of two 
cases of this kind and, using these ca.ses as a background, to presimt a 
quantitative and qualitative analysis of .sucli data as iiave been avail- 
able to me coneeming numerous characteristics related to ]>regnancie.s 
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wliicli have terminated at or near term with the birth of a viable eliild 
accompanied by a fetus whieli had died before the beginning of tlie 
seventh month of gestation. In presenting the data, I have tried to 
proceed from the more simple facte relating to the conditions under 
which the twins were born to the more complex anatomic and patho- 
logic relations which have been repoiled concerning them. In maldng 
statistical contrasts, I have drawn freely on the reports of normal 
twins and single children given by Guttmaeher,^^’"^^® Greulieh^^® and 
others. 

In presenting my eases, I have adopted a topical method for brevity 
and clarity which will be applied to the analj'sis of the eases reported 
from the literature. 


Reports of Oases 

Case 1. — This case is from the sendee of Dr. G. B. Byrd of Norfolk, 
Va. The fetus and its placenta Avere brought to the laboratory and the 
transcription of the ease Avas furnished by Dr. Bju’d. As mentioned 
above, the folloAAung topics have been based on this transcription. The 
mother aa^s of the AAdiite race. 

1. Chorial character — diehorial. 

2. Age of mother — 24 yeare. 

3. Parity of mother — primipara. 

4. Sex of A'iable tAA’in — male. 

5. Weight of viable tAAun — not giA^en. 

6. Time of birth of viable tAvin Avith reference to that of dead tAvin — 
immediately before. 

7. Age of blighted tAvin in lunar months. The age AA'as estimated 
from measurements of the upper arms, forearms, and legs because of 
the flattened and distorted condition of the fetus. Using these measure- 
ments, the age of the fetus Avas detemined by contrasting these meas- 
urements AAnth similar measurements of fetuses given by Scammon and 
Calkins.^®* According to the measurements, the age of the fetus AA-as 4.9 
lunar months. 

8. Character of preservation of tlie fetus. The fetus is of tlie flat- 
tened or papyraceous type. The degree of flattening and distortion is 
shoAAui in a photogTaph of this fetus as it is AUCAA’ed from tlie convex 
surface (Pig. 1). It is compressed from the opposite sui’face. As a 
consequence of tlie compression, the liead is tAAUsted so that the right 
side of the face is toAA-ard the left side of the body. Similar modifica- 
tions of the orientation of the head haA’^e been described by Quadrat,’"® 
Edgar,®" and Male.®® The features ai'e obliterated. The arms are bent 
on themselves and folded under the head, the left arm on the compressed 
concaA^e side, and the right lAung aboA'e the .shoulders on the convex 
surface. The hands and fingers are aa^cH preserved and liaA'C been ex- 
tended in the photograph. The thorax is flattened tangentially so that 
most of the A'cntral or anterior as]iect of the body is on the concave sur- 
face. A glance at the picture aa'III sIioav Iioav the ribs liaA'c been flat- 
tened. The sternum is .slightly arched and protected the heart from 
flattening. The abdominal AA-all is flattened again.st the pelvis to such 
a degree that there is a .slight rent in the midline through AA’liieh part 
of the flattened intestinal coils protrude. Such a condition AA-as ob- 
served by Wilson’®’ in a flat fetus of the fourth month. The feet are 
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bent on the ankles, tlie ankles on the lower legs, and the lower legs on 
the thighs. The toes are well preserved and in the photograph have 
been extended together with the legs. 

The whole surface of the bodj’- was grayish in color, and tliere was no 
bloating or swelling which according to Thomson’*^” is characteristic of 
fetuses which have been macerated for 40 or 60 days or longer. Tlie 
epidermis seems to be drawn down on the underlying bones in certain 
regions. There is occasional shredding of the epidermis and under- 
lying corium. A section of the body wall was examined microscopically, 
and it was seen that the epidermis had shrunk to a thin line which 
might represent the remnants of the basement membrane. The under- 
lying subcutanea is fibrous and the remnants of cells can be observed. 



Pig, 1. — Pliotograpli of pai)yraccous felu.s. Case ]. Arms and logs arc moved out 
from their abnormal i)Osltlons. Note tlie r.atlier thick umbilical coni to loft of fetus. 
Tiio liead is compictel.v twl.sted and face l.« <iirccteil to the riglit. 

Such a condition has been recorded liy Thomson’'''’ in macci-iled con- 
nective tissue.s. The morpholofr^' of llie la.vers of muscle in the wall 
is maintained, and under high magnification, the striations of the 
muscle fibers are readily visible, (lliarrin"'' is the only one who has 
recorded such a ])i'eservation of mu.scle fibci-s in a dead fetus of this 
tvpc This kind of preservation .seems to be quite remarlcjible in view 
of the fact that the fetus had been dead for about four months and 
the muscles were devoid of cii'culating blood. It must be coneludetl 
tint the little amniotic fluid which remained following compre.ssion 
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must have been a good preseiwative. Also tlie nuclei along the muscle 
fibers are well preserved in outline, although the chromatin does not 
stain with hematoxylin. The lamina propria of the peritoneum is 
fibrous, and there is a line formerly occupied by structureless mem- 
brane in place of the mesothelium. 

Brief mention may be made of the conditions observed in the viscera. 
In the pelvic region, the compression has so obliterated the lower end 
of the body, that the sex could not be determined. The intestines are 
flattened, but their coils can be followed in the flattened abdominal 
cavity. Histologically, a section of the small intestine shows the char- 
acteristic muscular laminae in which the outlines of smooth muscle cells 
can be seen. The mucosa has sloughed into the lunTen. 

The right kidney has been obliterated by the compression, but the 
outline of the flattened left kidney can be seen. A section of this 
shows the fibrous caiisule, but the tubules had shrunk and no details 
could be observed. The glomeruli had shrunk into masses of indeter- 
minate structure. A small piece of the ureter taken vuth the kidney 
still shows a suggestion of tramsitional epithelium. 

The stomach was not discernible; and the liver was evident only as 
a mass of fibrous material attached to the yellow inferior face of the 
diaphragm. 

The lungs are flattened and markings suggestive of the lobes can be 
seen. A section of the lung contains remnants of tlie larger bronchi, 
in the walls of which, can be seen well-preserved cartilage plates. The 
cartilage cells are well preserved in outline, and show a granular cyto- 
plasmic content which according to Thomson^®® is characteristic of de- 
generating connective tissue cells. Good preservation of cartilage in 
the trachea and lungs of papyraceous fetuses has been observed by 
PrestaG®^ and Kigler.^^^ The outlines of the larger vasa in tlie lungs 
are •distinct, and remnants of smooth muscle cells can be seen in their 
walls. The alveoli and smaller duets, however, appear as masses of 
necrotic cells without stainable boundaries or nuclei. Around the 
lungs, the ribs stand out sharply forming the framework of the pleural 
cavity. The pleura is yellow and tightly dravm over the rilis and ex- 
tends deeply between them. The diaphragm and pericardial mem- 
brane are well preserved, and separate their respective cavities from 
each other. 

The heart is remarkably well pre.served and nonflattened, a condition 
noted by KigleH^- in a dead fetus of the sixth month. Pi’estat*®^ re- 
ported a well preserved although flattened heart in a four-month fetus. 
The heart in the present fetus was not flattened because the sternum 
formed a protective arch above it. There is no sign of blood in the 
pericardial cavity. Sections of the wall of the ventricle show main- 
tenance of morphologic organization ; muscle fibers and their nuclei re- 
tain their outlines. In the muscle fibei-s, delicate cross striations repre- 
senting the Q discs can be seen. This histologic detail has never been 
reported befoi’e from a fetus which has been retained in utero after 
death for such a long period of time. 

Since the features of the fetus were obliterated by tlie compression 
and the remainder of the body was soft, not .shrivelled or dried, it 
would appear that this fetus can be classified as fetus papyi’aceus. 
partially macci-atcd, but not mummified. Von Briicke^®' has shown that 
histologically bones, cartilage, muscle, brain and epidermis retain their 
characteristics for a .long time in dead fetuses, even though the nuclei 
fail to stain and the cell boundaries are lost ; and in connective tis.sues 
wandering cells abound. 
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9. Condition of mother during gestation — good health. 

10. Characteristics of placenta. Grossly, the fetal placenta is hard. 
The fetal surface is covei’ed by the closely adherent amnion, and has a 
glistening whitish color (Fig. 2). No traces of vasa can be seen. The 
maternal surface is yellow and the groups of hardened cotyledons can 
be observed. Dark patches occur here and there. There is no sign of 
any viable villi on the whole maternal surface. The placenta is con- 
cave toward the fetal surface, a condition produced apparently b 3 ’- the 
compression of the fetus. The umbilical cord is attached near one 



Fier- 2. — Photograph of placentas from Case 1. Sniall placenta is from papyraceous 
fetus, larger one bclong.s to the viable twin. 


margin about 5 nim. from Die edge. It is thin, while and fiat. No evi- 
dence of vasa could lie seen in this piece grossfv. The jilacenla mea.s- 
ures 90 b.v 87 mm. in diameter. A .section taken from Die mai-gin to 
Die center shows it to be cone-shaped with the greatest tliickness (14 
mm.) in the ceiitei’. From the.se measurement s. the area of the fetal 
surface was e.stimated to be 6] .square em.; and treating it Jis a eone, 
Die volume was estimated to be 29 cubic eeiilimeters. The viable 
placenta measures 150 by 130 mm. in diameter and is 27 mm. tliiek at 
the center, and onlv slightly le.ss in thickness at the margin. Its vol- 
ume treating it as u cylinder, was estimated to be 415 cubic eeiiti- 
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A. 



13. 

Fig. 3. — Pliotomicrograplis of a section of tlie placenta of tlie papyraceous fetus. 
Low power majrniflcation showing' remnants of villi anti the masses of Intervillous 
fibrin. The black ma.«;-ses are calcified areas. (X3,5.) J3. High power magnification 

of small area of A, showing remnant of one villus ; stroma light and enclo.sed in a 
ring of black calcified epithelium. Hematoxylin and eo.sin. (X200.) 
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meters. Hence, the volume of necrotic fetal placenta would be about 
6.5 per cent of that of the viable. 

The viable placenta shows no signs of gross necrosis. Its fetal sur- 
face shows the usual branching of the veins and arteries with deep 
bluish coloration as a background (Pig. 2). On the maternal surface, 
the cotyledons cannot be distinguished, and the whole surface appears 
as a l)luish-gray mass in which a few jmllow patches can be observed. It 
was quite compact when cut into, but was not hard and dense as is the 
fetal placenta. The fetal placenta was entirely distinct from the viable 
except at one small tangential point of contact. The fetal placenta 
with its attached compressed fetus enclosed in an intact amniotic mem- 
brane "was delivered along ivith the viable placenta immediately fol- 
lowing the birth of the viable child. 

Sections of tlie fetal placenta show complete necrosis of the fetal 
elements. Traces of hyalinized villi can be seen, in between which are 
dense and loose masses of fibrin (Fig. 3A). There are no traces of 
chorionic epithelium. No traces of vasa are seen in the villi, and there 
is no sign of sclerosis of the vasa Avhose presence would be revealed by 
dense purple rings, which in material stained with hematoxylin is in- 
dicative of the presence of calcium. In man}’’ regions, one of Avhich is 
shoAvn in Pig. 3Z?, the hyaline villus is completely surrounded by a 
dense purplish ring Avhich is interpreted as a deposit of insoluble cal- 
cium salts. These deposits seem to lie in the places formerly occupied 
by the chorionic epithelium. Sections through regions showing such 
deposits Avcrc incinerated according to the method of Scott’*"’® and a 
dense mass of ash ivas observed in the regions which showed purplish 
deposits in the preparations stained with hematoxylin and oesin. Treat- 
ment of ashed sections with hydrochloric and sulfuric acids showed the 
presence of gypsum crystals, which are presumed to be evidence for 
the presence of calcium in the.se deposits. This treatment was carried 
out because Schultz-Brauns and .Schoenholz’*’'’ hold that the presence 
of ash in heavy amounts in the regions formerly occupied by the 
chorionic epithelium is indicative of a. pathologic process which started 
from tlie maternal surface. Following the initial necrosis of the 
chorionic epithelium, calcium which formerly was transmitted through 
the epithelium to the fetus could no longer follow this path because of 
lack of transportation facilities and lienee, was increased in amount. 
On the other hand, if the fetus had died from intrinsic fetal causes, 
the calcium would show as rings in the walls of the fetal villous vasa 
and would be evidence of death from fetal arteriosclerosis. My observa- 
tions led me to conclude from the above evidence that the placental 
condition, which is one of complete necrosis, had its inception in ma- 
ternal conditions Avhich caused necrosis of the chorionic, epithelium, 
fibrin deposit and resulting calcium precipitation whicli in turn, pre- 
vented pabulum and oxygen from reaching the fetus. The sections 
viewed as a whole under the low ])Owcr (Fig. 3yl) resemble vein' closely 
the conditions .shown in a section of a jdacenta of a blighted twin of 
the fourth month given by Adair.’^" 


carcous deposits were seen in the cores of these villi, but not in the 
euithelium. This kind of senile necrosis occuj\s normally in tenn 
placentas and starts Avith degeneration of the va.sa in certain of (he 
viili Such degeneration is accompanied by calcareous deposits as the. 



I 

laNDRED: TWIN PREGNANCIES WITH ONE T\\HN BLIGHTED 649 


vasa become oliliterated by endarteritic or periarteritic changes. This 
is a well-known phenomenon and is said to be characteristic of senile 
placentas.^®® 

11. Characteristics of the umbilical cord. The umbilical cord of the 
fetus is 15 cm. long and extends from the umbilicus to the surface of 
the head on the side which has been eomjiressed, and from there to the 
placenta. The region of the cord between the umliilicus and head is 



Fig:. 4. — Photomicropraphs of transverse sections of : A, umbilic.al cord of nor- 
mal fetus of fourth jnonth ; JB, umbilical cord of papyraceous fetus in repion of least 
depeneration ; and G, umbilical cord of same papj-xaceous fetus in region of greate.st 
depeneration. Hematoxylin and eosin. {X20.) 
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flattened, but sections show it to have retained its outline with tlie 
amnion loosely attached to the underlying stroma (Fig. 4B). Tlie 
stroma of mucoid connective tissue is quite fibrous, is arranged around 
the vasa in concentric layers, and is almo.st tendinous in cliaracter. I.'i 
between the fibers can be seen the outlines of necrotic cells, most of 
which have contracted. The vasa are flattened, but liavc retained tlieir 
outlines, and the arrangement of muscle fibers in the medias are easily 
recognized. There is no sign of sclerosis in these vasa. A large clot 
of fibrin and blood corpuscles is present in the lumen of the umbilical 
vein, and in one artery there is a trace of a clot. This part of the cord 
is 3 cm. long and the diametei’s are 2 mm. and 7 mm., respectively. 
The media of the arteries averaged 1.0 mm. in 1, hickness and that of the 
vein 0.4 millimeter. The lumens of the artei'ies are compressed, and 
that of the vein open vnth a' clotted content. 

The appearance of a section of that part of the umbilical cord which 
extends from the adhesion on the head to the placenta for a distance of 
12 cm. is quite degenerate as compared with the part just described. 
In this region, the cord is veiy flat and measures 4.0 by 1.5 mm. in 
diameter (Fig. 4C). It is incomplete in several places, and only one 
artery has retained its outline. The other artery and the vein have 
almost completely degenerated. The muscle of the media of the artery 
which has been preserved is .shrunken and disorganized. There is no 
blood or clot in the lumen, or in the region of the degenerated va.sa. 
The surrounding connective tissue is fibrous and dense, but shows less 
organization than the connective tissue of the other part. 

For conti’ast with this umbilical cord, the cord of a normal fetus of 
110 mm. C-R length (age about 4.3 months) was sectioned. The cord 
is flat and mea.sures 6.3 by 2.7 mm. in diameter (Fig. 4A). The amnion 
is closely applied to the undei’lying stroma which is composed of the 
usual mucoid connective ti.ssue cells wtli few fibi'ils irregularly ar- 
ranged. This condition is in contrast with the closely packed concen- 
tric arrangement of the fibrils in the better preserved section of the 
cord of the papyraceous fetus. The media of the arteries average 0.5 
mm. in thickness, and that of the vein 0.4 millimeter. These mea.sure- 
ments are not significantly different from those of the same parts of 
the umbilical arteries and vein of the dead fetus. Hence, it appears 
that the better preserved part of the cord of the dead fetus has not 
changed much in size or ari-angemcnt of parts during the period of 
intrauterine retention even though the tissues are dead. 

The hi.stologic fbffei’ences characteristic of the two parts of the 
umbilical coi’d of the papyi-aceous fetus indicate that the necrotic 
changes have been of longer duration in the part betwecji t,he placenta 
and the head tlian in tliat j)art between the head and tlie umbilicus. 
It is concluded that this is evidence that the necrotic, imicc.ss started 
in the placenta and ])rogrcssed toward the fetus, and that with tlie 
death of the fetus, tlie cord was coinju-essed between the head of the 
fetus and the head of its vialile twin, thereby slowing down the prog- 
ress of necrosis in the part between the compression and the unilnlicns. 

I think that there is no evidence for tlie view that, the comjiression of 
the cord preceded the death of the fetus, otherwise that T>;'i't of the 
cord nearest the fetus would sliow a grcatei- degree of degeneration 
than that between the head and the ])lacenta. 

12. Siunman'. The evidence pre.scnlcd from a stmly of the placenta 
and umbiliearcord of this fetus suggests that the fetus died because 
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of placental necrosis induced bj' some eliange in the maternal blood. 
Following death, tlie fetus was flattened bj pressure from its twin and 
folloudng this flattening a maceration process started, which altliough 
progressing to a. certain degree did not eompletely destroy the histo- 
logic characteristics of certain organs, particularlj^ the heart and mus- 
cle of the body wall. 

Unfortunately, there is no record of the amount of fluid present in 
the amniotie sac of this fetus. Some fluid must have been present, since 
the fetus is not mummified, a condition wliich is said to occur when tlie 
fluid is absorbed following fetal death. The excellent preservation of 
histologic relation of certain of the organs and particularly of tlie 
muscle striations implies that the fluid which was present was an excel- 
lent preservative. 

Another unfortunate hiatus is lack of information concerning the 
type of presentation of the viable twin. This information would be 
used in the discussion of causes of compression in the latter part of 
this paper. 

The fetus can be called a fetus papyraeeus witli a degree of macera- 
tion. It shoAvs no signs of mummification. Measurements of certain 
dimensions place the time of its deatli at 4.9 lunar months. 

Case 2. — The record of this case came from the Obstetric Service of 
the UniAmrsity of Virginia Hospital! The clinical history AA’^as given by 
Drs. Kight and Schneider. Dr. Kight has kindly furnished me Avith a 
transci'iption of the record from AA’hich the data in tlie folloAving topics 
are taken. Neither fetus nor placenta Avas available. The mother 
AA^as of the Negro race. 

1. Chorial character — monochorial AAuth tAVO amnions. 

2. Age of mother — 18 years. 

3. Parity of mother — primipara. 

4. Sex of viable tAAun — ^male. 

5. Weight of viable tAvin — 2,050 grams. 

6. Time of birth of Auable tAAUirAA'ith reference to lhal of dead fetus 
— iimnediately before. Viable tAA’in deliA'ored in left occipito-anterior 
position. 

7. Age of blighted tAA*in in lunar months — ^not knoAA-n, but rather 
small. 

8. Character of preseivation of fetus — ^fetus papyraeeus, flattened 
and macerated. 

9. Condition of mother during ge.station. Pinst day of last period, 

NoA'ember 10, 1942. Bleeding in February, 1943, for one AA^eek, other- 
AAUse health good. Such bleeding could haA'^c been coincident Avith time 
of death of the fetus as has been recorded in a number of cases of this 
kind.®’ Since the fetus aauis not measured, this relatioji can- 

not be checked. 

10. Characteristics of the placenta. Single placenta, one choi'ion ami 
t.Avo amnions. Sketch on hos])ital record shoAvs an area equal to about 
% of the placenta AAdiich AA’as hard and fibrosed. The fetal cord AA’as 
attached to this area. No record of further examination of placenta. 

11. Umbilical cord — thin and flat. Cord of A'ialfle fetus, eccentric 
attachment; fetal cord attached near opposite margin. 

12. Summary. Fetus papyraeeus macerated, nionoehoi-ial tAA-in Avilh 
separate amnion; placenta in region of fetal cord necrotic. Apparently, 
from the history, there aatis detachment of the placenta in the part 
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belonging to tlie fetus at the beginning of tlie fourth month of gesta- 
tion. Othen\nse, mother’s health good. Premature labor beginning of 
seventh month mth birth of viable fetus and this papyraceous fetus. 
Labor brought on by sudden flow of amniotic fluid from vagina while 
riding in auto. From the data nothing can be learned as to whetlier 
death was caused by increased activity of the other twin, or by local 
changes in the placenta in region of fetal attachment. The presence 
of the dead fetus and the necrotic part of tlie placenta apparently had 
no effect on the mother’s health. Viable child presented in left occipito- 
anterior position. 

Review of Literature 


Analyses of reports of cases of twins in which one was born alive at 
or near term and tlie other, which died before the seventh month of 
pregnancy, was born at or about the same time as the viable twin. 

In the following sections, the data from other authors relating to the 
topics listed in the reports of the two cases cited here, will be pre- 
sented. Unfortunately, although I have examined most of the re- 
ported eases, there are about 30 titles to which I had reference, but 
which could not be obtained. I have examined the records of 148 
eases. With the addition of the two cases reported here, the total 
number on which the following data are based is 150. However, even 
such a number of cases is probably mere sampling of tlie conditions 
which really occur since Guttmacher^'*® lias recorded that in 500 twin 
pregnancies there were 11 cases of fetus pap.vraceus. 

As a matter of interest, but not of particular importance, I include 
here the references as reported by country. These are as follows: 
United States, 32; France, 31; England, 27; Geimany, 27; Russia, 5; 
Hungary, 4; Italy, 4; Argentina, Belgium, Holland and Scotland, 3 
each; Austria, Czechoslovakia, China, Finland, Indo-China, Ireland, 
India, Poland, South Africa, Sweden, Switzci’land and Turkey, one 
each. A total of 154 references. Of the.se references I have examined 
133, from which I have gathered data on 148 eases. In several of the 
more comprehensive articles, such as theses, several cases are reviewed 
and the.se frequently overlap. I have found that such a title as “fetus 
I)apyraceus” does not always i-cfci’ to twins if this is the only title 
given, as the occurrence of this condition in triplets has been reported 
under this title alone. Furthennore, such a title docs not mean that 
the unmodified fetus was born alive e.g., in 28 cases of fetus ])apyraeeus 
reviewed by Lamport"” only IG were in the twin classification which I 
am using here. 


The most comprehensive papers which I have seen have been pre- 
sented by Prestat,’”" Dupoux,®'' Bigler, ”= Ethridge,”® Cosentina,-’” 
Ilelot,”” Pcckham-Murray,’”’ Pujol,’”® Danel,”" Keynes.’” von Tiichein,®' 
Acconci,” Hahnel,''® Schneider,”' Ouggisberg,^" Lami)crt,‘” Aburel,” 
Bernhart,’® and Szendi.’”" 

In the following sections the data are gathered under the headings 
given in the description of my case.s, and these eases are included with 
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lliose gathered from the literature. In order to prevent repetition and 
yet make the data understandable, the term blighted fetus as used in 
the following pages refers to a fetus which has died in utero before the 
seventh lunar month, and has been retained in utero inth its viable 
twin until just before or after the birth of the latter. The terms mono- 
chorial and diehori'al twins are used throughout, because tliis diagnosis 
has been made from the characteristics of the placentas. 

1. Cliorial Clmracter of the Blighted Fetuses . — Total eases 141. 

Monochorial, 48 (34 per cent). 

Diehorial, 93 (66 per cent). 

These data show that in the reported cases there is a liigher incidence 
of blighting in diehorial than in monoeliorial twins. According to 
Hahnel,^® blighted twins are more common in monochorial than in 
diehorial twins, but no quantitative data are used to support this view. 
Also Peekham-Murray^®^ states that the majority of blighted twins are 
those with only one placenta. The data presented here reverse these 
conclusions. However, examination of the data on the distribution of 
monochorial and diehorial twins in twin populations shows that the 
distribution of blighted twins is proportional to the distribution of 
monochorial and dicliorial as reported b,y several investigatois. The 
data agree closely with those presented by Kleine,^®® 36 per cent mono- 
chorial; Szendi,^-" 34 per cent; Zangenmeister,’^® 30 to 35 per cent; 
Hoehne,^^® 33 per cent; klcElroy,^'*® 37.3 per cent; and with the 
theoretical incidence calculated by Jenkins and Grwin.^®® about 36 per 
cent. The percentage of monochorial twinning is greater than the 
percentages given by Goeeke,^^^ 16 per cent ; Orel,“® 21 to 26 per cent ; 
Von Verschner,^'*® 23 to 25 per cent ; Olshauser,^^^ 25 per cent ; 
Alifeldj^'*® 16 per cent; Guttmacher,’"'' 25.7 per cent; and Greulieh,^'"' 
18.17 per cent. It is less than that given by IComai and Fukuoka^®' 
(56 per cent). In view of these distrilnitions of monochorial twins in 
a number of tnin populations, it is concluded that one of diehorial 
twins is not more often blighted than is one of monochorial twins, but 
the difference in incidence is due to the distributions of the two types 
of twinning in twin populations. 

There were only three cases in which the monochorial twins were 
mono-amniotic.'’ 

2. Age of Mother in Belotion to Blighted Twins. Eighty-four eases. 


T-vble I. Age of Mother and CHoriaij Character of Blighted Tivins, 84 Case.s 


CHORIAL CH.\RACTER 

1 AGE OF MOTHER IN YEARS 



25 TO ,30] 

30 TO 35 


OVER 40 

TOTAL.S 

Number Monocliori.ul 

5 

8 

10 

0 

- 

0 

32 

Dicliorial 

0 

0 

1.3 

19 


7 

.52 

Per cent Monochorial 

1.1.0 

25.0 

.31.3 

18.7 


0 I 

100 

Diehorial 

' 0 

17.4 

25.0 

30.4 


13.5 1 

100 
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Table I shows that when the ages of tlie mothers in whicli one of 
tlie twins is blighted are compared with regard to chorial cliaracter, 
there is a trend in the direction of youth on the part of motliers of 
monochorial twins. Up to the age of 30 years, there is a greater per- 
centage of bligliting wlien the twins are monochorial; and the reverse 
when they are dichorial. The.se distributions were tested to see whether 
they were due to the distributions of the twins of eacli type in the 
general population at these ages, or whether the blighting wa.s related 
to age alone. For purposes of these, contra.sis, two tables have been 
made from the data available in the literature. 


Table II. Pehcext.age Incidence of Blighted Monociiobial Twins and Age of 
JIOTHER s Contrasted With Distributions op Monochorial Twins on Mothers' 
Age in Normal JilONociioRiAL Twin Populations 


SOURCE OF DATA 


AGE 

OF MOTHERS IN YEARS 


UNDER 20 

20 TO 25 

25 TO 50 

50 TO 55 

55 TO 40 

OraR 40 

Blighted (Present) 

1.5.0 

25.0 

51.2 

18.7 

9.4 

0 

Normal (Guttmacheri'i") 

18.0 

32.S 

21.0 

15.1 

7.0 

5.0 

Normal (Greuliehi'O'') 

10.0 

51.0 

22.0 

20.0 

12.0 

4.0 


In Table II the data from GultmacheF^' and Greulicld'"’ indicate 
that the distribution of the blighted twins in relation to mother’s age is 
probably proportional to the incidences of monochorial twins in mothers 
of those age groups, and that this distribulion is not so much related to 
the age of the mother as it is to the incidence of monochorial twins in 
mothers of these* age gi’oups. The grealest degree of blighting occurs 
in those ages where the monochorial twins are most numerous. Thus, 
the trend to youth in mothers of blighted twins shown in Table 1, is 
the result of the tendene.v of the younger mothers to have more mono- 
chorial twins than older mothers. The chi-square lest of the.se data 
supports this view, as there is no significant deviation from expecta- 
tion except in the older group where the incidence of blighting is le.ss 
ilian expected. 


Table 111. Percentage Inctdenci: of Blighted Dichorial Twin.s and Age of 
Mothers Cotrasted With Distributions of Dichorial Twins on Mo'cherk' Age 
IN NoRiiAL Dichorial Twin Poi>!;i^\tions 


SOURCE OF DATA 


AGE 

; OF MOTHERS IN YEARS 


UNDER 2a 

1 20 TO 25 1 

25 TO 50 


HgiBEliJI 

OVER 40 

Blighted (Pre.‘-ont) 

0 


25.0 

50.5 

7.7 

1.5.5 

Normal (Guttinacherni) 

9.5 ! 


25.4 

22»1 

19.2 

1.7 

Normal (Greiilichu''’) ! 

0.0 

1 22.0 j 

20.0 

20.0 

18.0 

4.0 


Table III .shows that, blighting of one twin in dichorial pregnancies 
occui’S Ilss often than Avould be expected in mothers under 20 ,vears of 
age, and from 35 to 40 years; and it is proportional to the distribulion 
of normal twins in mothers from 20 to 30 yeai-s of age; while it is 
greater than expectation in the 30 to 35-year grouji and in those over 
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40 years of ag’e. Tlie dichorial group shows more variation from ex- 
pectation than tile monochorial group, hence, the chi-square test has 
been applied to this table. In this contrast, the data of Guttmacher 
and Greulich have been averaged, and the average incidences liave been 
contrasted with the incidences given in tlie iiresent data. 

Table IV. Chi-square Test for Pistribution op Bligiitixg in Dichorial Twixs 

and Age op Mothers 


Its 

.35 TO 40 
7.7 
19.0 

8.75 

Since the total chi-square value in Table IV is 62.31, and the numlier 
of classes (n) is 5, the proliability that in tlie whole group the blighting 
is not proportional to the distribution of the tvdns in all classes is very 
significant, less than 0.01.^'*° Examination of the table, however, with 
reference to the several classes, shows that the large total chi-square 
value is due to variation from expectancy in four of the six classes. 
In the under 20-year class, blighting is significantly less than would 
he expected. It is proportional to the population in the 20- to 25- and 
25- to 30-year classes; is significantly gi eater in the 30- to 35-year class 
and notably less in the 35- to 40-year class. Finally, it is significantly 
greater than expectation in mothers, 40 years of age or older. Hence, it 
is concluded that in dichorial gestations, there is more chance of one 
twin being blighted if the mothers are older than 40 years, and less 
chance if they are younger. 

When the results given here arc used in contrasting blighting in 
dichorial and monochorial twins in relation to the age of the mother, 
it is seen that there is less relation between blighting and age of mother 
in monochorial than in dichorial twins. In the dichorial group, there are 
two classes of mothers in which blighting is greater than expected, 
while in the monochorial group, there is none. Thus, the age of the 
mother seems to be definitely concerned with survival of both members 
of a twin pi'egnancy only when the twins arc dichorial and the mother 
is either from 30 to 35 yeans, or over 40 years of age. 

3 A. Blighting in Eelation to Parity of Mother and Chorial Character 
of Pregnancy. 

The data in this section were obtained from the records given in 101 
eases. In Table V the numerical and percentage incidences of the 
monochorial and dichorial pregnancies are listed. The data so li.sted 
were tested for significance with i-eference to the incidences of mono- 
ehorial and dichorial twins and parity of mothers in normal twins as 
given by Guttmacher.^'*" In the latter tables (Tables VI and VII), tlie 
chi-square test for agreement with expectations has been applied. 


OVER 40 


13.5 

3.0 


SOURCE OF DATA 


Bhglited (Present) 
Normal (Guttmaclier 
and Greulicli) 
Chi-square 


age of mother in YE/ 
UNDER 20 I 20 TO 25 I 25 to 30 1 30 to 35 


0 17.4 25.0 36.5 

7.5 22.0 25.0 24.0 
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Table V. Ikctdekce of Blighted Tavins and PAiin-y of Mothei:, 101 Cases 


CIIORIAL CHARACTEr. 

PARITY OF JIOTHER 

1 

_ 2 _ 

3 

4 

5 AND OA'Ei: 

TOTALS 

Number 

Monoehorial 

1() 

■Ejim 

0 

2 

8 

36 


Dicliorinl 

13 


5 

4 

29 


Per cent 

Monoehorial 

44.0 


IG.G 

dA) 

22.2 



Dichorial 

20.0 


7.7 

0.2 

44.0 

IlitH 


When the values in the different jiara groups slioAvn in Talile V are 
contrasted, it will be seen that there seem to be relatively more bliglited 
monoehorial twins in primiparas and in the para 3 class than in these 
same classes in the dichorial group. Wlicreas more dichorial than mono- 
chorial twins seem to have been blighted in the para 2 and para 5 
classes. These differences, however, have no significance unless they 
are tested against the proportions of monoehorial and dichorial twins 
in twin populations at different degrees of parity. Hence, tests have 
been made bj' the chi-square method using the data of Guttmacher’'*' 
on the incidences of monoehorial and dichorial normal twins in relation 
to parity. Those data are jiresented in the following tables (Tables VI 
and VII). 

Table VI. Cui-squaue Test of Peucentage Incidence of Blighted JIonochobial 
Tavins Against Nokm^al Monochoihal Tavins and I’anity of Motheb 


FAIHTV OF .MOTHEF; 


SOURCE OF DATA 

1 

1 

2 

•P 
• P 

4 

5 AND 
OA’ER 


Bliglited (PrCHcnt) 

44.5 

11.1 

16.6 

5.0 

22.2 


Normal (Guttmaclieri^i) 

31.9 

17.6 

11.8 

16.0 

22.7 


CIii-Hquare 

5.0 

2.4 

1.9 

6.5 

1 

0.01 

Total ehi-Kquare, 
15.81 


When the total chi-square is 15.81 and n equals 4, the probability 
that the incidence of blighting differs from expected ]u-oportions is 
significant (P = 0.01).^'*'’ IIoAACA’cr, examination of Table VI sIioaa's 
that in the separate para classes, the pi-imiparas IniA’c more blighting 
than should be expected, and there is less blighting than Avas expected 
in the para 4 class. ExceiFt for these diffei-ences, the distribution sIfoavs 
that blighting Is proportional to the incideiFce of normal monochoi’ial 
tAvins in the several para classes. Thus, in only the primF])aF'as Is there 
greater blighting than should be exjFected if the incidence of blighted 
tAAons depended only on the distributions of the normal tAvins in the 
several para classes. Such a distribution suggests that thei-e is some 
factor or factors Avhieh make monoehorial tAA'ins susceptible to blightiiFg 
AA'hen the mother is a jFrimipai-a. 

Since in Table VII the total chi-squai-e is 11.8 and if is 4, the dis- 
tributions of the blighted dichorial twins depart significantly fi-om 
expectations. IJoAA-ever, examination of the table sIioavs that this devia- • 
tion Is caused entirely by the incidence of blighting in the paF-a 2 gi’onp. 
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Table VII. Chi-square Test of Percentage Incidence of Blighted Dichorial 
Twins Against Normal Dichorial Twins and PARiTir of ]\Iothek 


PARITY OF jrOTHEn 


SOURCE OF DATA 

1 

O 

3 

4 

5 AND 
over 



Blighted (Present) 
Normal (Guttmaclieri-iT) 

mm 

i 21.6 

ll.S 

7.7 

12.G 

6.2 

10.6 

44.0 

44.S 



Chi-square 


! 8.0 

i 

1.9 

1.9 

0.002 

Total 

chi-square, 

11.8 


There is significantly more blighting in this class than was expected. 
Hence, it is concluded that except for the para 2 class, the parity of the 
mother does not influence the blighting of dichorial twins and that 
blighting is proportional to the distribution of the normal dichorial 
twins in the several classes of parity. 

When the data obtained from Tables VI and VII are contrasted and 
reference is made to Table V, it is seen that the high incidence of 
blighting in monochorial twins of primijiarous mothers is significantly 
greater than that in primiparas with dichorial twins. Also, the greater 
incidence' of blighting in the dichorial twins of para 2 mothers is sig- 
nificantly greater than in monochorial tAvins of the same class of 
mothers. In the other classes of mothers in both monochorial and 
dichorial pregnancies, the incidences of blighting arc proportional to 
the population of twins of these classes, or even less than expected pro- 
portions. 

The most important conclusion from these comparatiA'c data is the 
fact that blighting of one twin may occur more often than should be 
expected in monochorial pregnancies of primiparous mothers. 

3 B. Death of One Twin in Twin Pregnancies and Paniy of the 
Mother contrasted ^yit]l Death of Fetuses in Single Pregnancies and 
Parity of Mother. 

In this section an attempt has been made to test the expectancy of 
death of one tAAin in tu'in pregnancies in relation to parity by contrast- 
ing these data Antli those for the deaths of fetuses in relation to parity 
in single pregnancies. The data used for the single fetuses are those of 
Grier^'*® obtained from an analysis of the incidence of* fetal death in 
relation to parity in 4,668 consecutive deliveries. There ivere 225 fetal 
deaths. The data on the blighted fetuses are the combined figures of 
incidences of monochorial and dichorial twins on parity given in 
Table V. 


Table Vni. Cm-sQc.WE Test of Bughting of One Twin in Twin Pi:i;oNANrii;s 
and Parity as Contrasted With Fetal and Parity in Single Pregnancies. 
D.ata Gwen to Ne.vrest 1.0 per cent. 


GROUP 

1 PARITY OF MOTHER 

1 

2 

3 ! 

4 

O .\ND OVEi: 

Blighted twins 

29 

IS 

11 

6 

37 

Single fetuses 

47 

26 

13 

ij 

7 

Cln-square 

1.1 

2.4 

0.3 

0.01 

129.0 
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Table VIII shows that by the use of the chi-square metliod, no sig- 
nificant differences are revealed between the incidences of death of one 
of twins and of single fetuses in any degrees of parity except in the 
para 5 and over class of mothers. In this class, the percentage of death 
of one of twins is significantly greater than that for single births. 
But before making a final conclusion, the data of G-uttmacher^'’' on 
the incidence of twin births in this class were consulted, and from these 
data it appears that the apparently great difference is, in large part, 
caused by the relatively gi'eater number of twins born to mothers of 
this class as contrasted with the mothers in the other classes. Whereas 
in single pregnancies the greatest number of births is in primiparas, in 
tvdns it is in the five or over pregnancy cla.ss, and so population differ- 
ences must be borne in mind when making such contra.s1s as above. 
Even if this population difference exists between the different parous 
classes, it still seems po.ssible to conclude that the relative incidence of 
blighting of one fetus in twin pregnancies is significantly greater than 
the incidence of death of single fetuses in single pregnancies, when in 
both cases the mothers are in the fifth or higher degree of parity. 

4. Sex of the Viable Twin of Twin Precjnancief! in which one is 
lilighted. 

In 142 cases in which the chorial characters of the twins were given, 
the sex of the viable tvin was recorded in only 71 easas. The distribu- 
tion is as follows: Monochorial: male, 10 (39.6 per cent); female, 
10 (20.8 per cent) ; sex not given, 10 (39.6 per cent). Dicborial: male, 
25 (27.8 per cent) ; female 22, (18.9 per cent) ; sox not given, 48 (53.3 
per cent). 

The.se data show that in this group of blighted twins, the percentage 
of blighting is greater in those sets in which the surviving twin is male 
in both monochorial and dichorial pregnancies. These data tend to 
support the view of Aburel'-' that female monochorial twins survive 
more often tlian male, and of Pilngle (cited Ijy Abiu’el), that mortality 
is less among female i)air.s of twins. However, becau.se of the high 
])ercentage of cases in which no .sex was recorded, the evidence for this 
view may not l)e statistically significant. 

The sex ratio in U.S. Vital .Statistics for 1937,^'“ for one twin born 
alive is: viable twin males, 642 (.53.5 per cent); females, 554 (46.5 
])er cent). The data in the i)re.sent j)apei' gi-oui)ing all twins togethcj- 
show twin ])regnancics in which males survive to be 44 cases (62.0 jicr 
cent); and females, 27 (3S per cent;, a distri))ution wliicl) is not sig- 
nificantly different from the U..S. Vital .Statistics, Hence these data 
.suijporl the view exiu-essed above that twins, of wliicli one is male, arc 
more susceptible to blighting than those in which one is female. 

5. Weifjhfs of Surviving Viahh. Twins in ('ontrast Wilh Each OtJifv: 
Will) ihc Vvdghls of Twins in Wliirh lioih Survive; and With (he 
Weights of Single Births. 
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A. Weights of viable survivors of monochorial and diehorial tvdns 
in which one member of tlie pair has died before the seven tli month 
of pregnancy. Data given as averages witli standard errors (v) of 
these averages. 

1. Monochorial (20 cases) ; average ■weight, 3,550 ± 180 grams. 

2. Diehorial (31 cases) ; average weight, 3,100 ± 150 grams. 

Table IX. Contrast by the Chi-square Method of Viable Twin Survh'Ors of 
Blighted Twin Pregnancies by Weight With Weights of Twins in 
Which Both Surwved (Data on the Latter From Potter 

AND CrUNDENIOI) 


CLASS 

VIABLE .SURVIVORS 

percentage 

both T-\VINS 
VIABLE 

PERCENTAGE . 

CIII-SQUARE 

500 to 1,000 grams 

0 

5.2 

5.2 

1,000 to 2,500 grams 

15.7 

43.6 

17.9 

2,500 to 6,000 grams 

84.3 

51.2 

21.4 


Contrast of the above shows that monochorial twin survivors average 
450 ± 740 grams heavier than diehorial. This ditference is not stati.sti- 
cally significant. 

B. Weights of the same groups classified by sex. 

1. Monochorial males (9 cases); average weight, 3,720 ± 320 grams. 

2. IMonochorial females (5 cases); average weight, 3,200 ± 3C0 grams. 

3. Diehorial males (11 cases); average weight, 3,080 ± 190 grams. 

4. Diehorial females (9 cases); average weight, 3,040 ± 190 grams. 

Contrasting the above data by the standard error mctliod for check 
on significant differences shows that the monochorial males average 
520 + 485 gi’ams heavier than monochorial females. Tliis difference is 
not statistically significant.^'*'’ 

Monochorial males average 640 ± 375 grams heavier than diehorial 
males. This difference is not statistically significant. 

Monochorial females average 160 ± 400 grams heavier than diehorial 
females, but this difference in weight is not statistically significant. 

In brief, the above data sliow that there are no statistically significant 
differences between the weights of viable twin survivors of monochorial 
and diehorial pregnancies; nor is there any difference between the 
weights of males and females. 

C. Weights of viable twin survivors of twin pregnancies in which 
one tvun has died before the seventh month, compared with the weights 
of viable Ivans in which both survive. 

1. Average weight of viable twins, both surw’ing, 2,391 grams (333 pairs, Potter 

and Crandenici). 

2. Average weight of viable survivor of blighted twin pregnancies (51 cases), 
3,280 grams. 
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These data sliow that tlie viable survivors of blighted twin preg- 
nancies are on the average 889 grams lieavier than tvnns in which lioth 
are viable. 

In order to see how the weights of these two groups compared in dis- 
tribution, they were classified into the groups listed by Potter and 
Cnuiden.^®^ 

Table IX shows that there are fewer viable survivors of blighted 
twin pregnancies in the lower weight classes, and more in the upper 
weight class, tlian there are in these classes in twin pregnancies wlien 
both twins survive. In all classes when analj'zed by the chi-sciuare 
method, the departure from expectation is statistically significant, 
lienee, it is concluded from these data that the suiwiving twin of a 
twin pregnancy in wliich one twin is bliglitcd is more likely to be 
heavier than either one of twins where botli suiwive. According to 
Statz as cited by Nemnan,^^® increase in weiglit of the surviving twin 
is probably due to the appropriation of tlie nutritive material by this 
twin at the expense of its companion. This is particularly tine of 
monochorial twins. 

D. Contrast of the weights of viable twin survivors witli weights of 
single births in previable, premature and normal birth weight classes. 
The data for the iveights of single births are from Potter and Cnui- 
den,^°^ and are contrasted with the weights of viable twin sunnvors 
given in the previous sections. 


Table X. Coxtp.asts by the Cni-squAnE jMetiiod of Weight.s of Viable Tms 
SuHvivoRs IViTii Those of Sixgle Birth.s 


CLASS 

SlXGIvE BIRTHS 
PERCENTAGE 

1 WABLE 

SURVIVORS 
PERCENTAGE 

OHI-SQUARE 

Previable, 400 to 1,000 grains 

0.52 


0.52 

Premature, 1,000 to 2,500 grams 

5.8 

L5.7 

17.0 

Mature, 2,500 to G,000 gr.anis 

O.S.G 

84.3 

0.92 

Total 



18.42 


The total chi-square value of 18.42 in Table X indicates that the 
deviation from exiieclancy is statistically significant. Practically all 
of this high chi-square value is caused by the greater number of sur- 
viving twins in the premature class than would be expected if the dis- 
tribution was proportional to tlie distribution of the weights of single 
births. Hence, it is concluded that surviving twins of blighted twin 
pregnancies have a higher incidence of premature birth than do chil- 
dren of single pregnancies. According to Guttmacber’^^ in 573 twin 
]iregnancics, % of the number were in the premature class. This fact 
combined with the data given in this .section and in .section C, suggests 
that there is a greater tendency for the sui-viving twin of twin preg- 
nancies in which one has died before the .seventh month to approach 
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the average birth weights of single births in tlie mature class, than do 
twins in which both survive. 

6. Time of Birth of Viable Twin in Relation to That of Dead Txoin. 
The data in this section were obtained from records of 46 mono- 
chorial and 84 dichorial pregnancies. These data are summarized in 
Table XI. 


Table XI. Contrast of Time of Birth of Monochorial and Dichorial Viable 
Twins and Blighted Fetuses. The Numbers Refer to the Twin Born First 


TWIN 1 

NUMBER 1 

percentage 






monochorial 

dichorial 

monochorial ! 

dichorial 

Viable 

34 

72 

74 

S(i 

Fetus 

12 , 

12 

20 

14 


• The data in Table XI seem to show that dichorial viable tvins were 
horn before the blighted fetus more often than were monochorial viable 
twins, but statistical analysis showed that this difference was not sta- 
tistically significant. 

A further analysis of the time at Avhieh the viable twin or dead fetus 
was horn showed the follovdng results in the monochorial group : when 
the viable twin was horn first, it was liorn within 1 to 5 hours before 
the dead fetus in 33 cases ; in only one case was there a delay in birth 
of the fetus and in this ease, it followed the viable birth by three days.'’" 
When the fetus was liorn first, it immediately preceded the vialile twin 
in 11 eases and in only one case was tliere much time tietweon births 
and this was only 19 hours.®'* 

In the dichorial group liowever, there was wider variation between the 
times of birth. In 64 cases, birth of the viable twin immediately pre- 
ceded the birth of tlie dead fetus ; in one case it was 12 hours .sooner'’’ ; 
in one case 48 hours sooner*®* ; in 4 cases, 3 days sooner*®' ®*’ **”' *®'’ ; in 
one case 3 weeks,®® and in another case 7 weeks elapsed between viable 
birth and birth of the dead fetus.®'* In two cases the dead fetus was 
born on the head of the viable twin.®'*"'’ *“•'’ 

These analyses indicate that in the monochorial pregnancies, there 
was less tendency for either fetus or viable twin to be retained in the 
uterus for an appreciable lime after the birth of its twin, than there 
was in dichorial pregnancies. Such a variation is related to the inde- 
pendence of the placentas in the dichorial pregnancies. 

7. Age of Blighted Twvis in Lnnar Months in Monochorial and 
Dichorial Pregnancies, 

In the earlier reported cases, the age of the blighted fetus was esti- 
mated from its appearance, and no accurate measurements of length 
were made. As early as 1834, Francke-** gave measurements and fol- 

*Tlie small letter acoompanylnp .a rcfcioncc nmuber imlicatcs that tills is one of 
several cases described in this particular reference. 
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lowing tliat time, the age was estimated from measurements in most 
reported eases. Finally, with the development of the x-ray, age was 
determined by oudging the degree of ossification. As a result of the 
early reports, the idea grew that blighting occurred most often from 
the third to the fifth month of pregnaney in twin pregnancies where 
one was horn viable. According to von Lichem,®"' such a conclusion is 
.stated in von Winckel's Handbook. Hahnek® in his review of a num- 
ber of cases, also comes to this conclusion. Peckham-Murray”* in a 
review of the literature suggests this opinion and cites as references 
Settegast, Kieselhausen, and Hohl. Settegast reported a review of 19 
eases in which 6 fetuses had died at the tliird month; 8 at tlie fouilh; 
3 at the fifth and 2 at the sixth month. Of 29 cases collected by Kiesel- 
hausen, there were 11 fetirses of the fourth month. Hohl reviewed 23 
cases of which 13 were fetuses of the fourth month. Unfortunately, I 
did not have access to these articles. However, tliese cases probably 
overlapped each other, and are \\uthout doubt included in the cases 
vhieh I have gathered. The blighted fetuses reported in the literature 
examined are listed according to chorial character and age in lunar 
months in Table XII. In those cases where measurements were given, 
the age in lunar months was calculated by the use of the formula of 
Scammon and Calkins.^ 


Table XII. Age oe Bligiited Twins in Lenab Months in MoNOciioniAL and 
D icHortiAL Pp.egnancies. Data Fuom 1.31 Cases (Pekcentage, Neare.st 

1.0 PER CENT.) 


CHOIUAL character | 

AGE OP BLIGHTED 

FETUS 

IN LUNAR .MONTHS 

1 

1 2 

3 

4 

1 5 

mm 

TOTALS 

Number 

Monocliorial 

0 


13 

1.5 

— i1 

3 

46 


Didiorbil 

1 

Wm 

26 

30 


4 

85 


Monoeliorial 

0 

mm 

2S 


20 

7 


IHIH 

Dieliorial 

1 

IH 

31 


IS 

i 5 



Examination of Table XII shows that fetal death occurs to the .same 
relative degree in the same months in both monochorial and diehorial 
pregnancies. Furlhermoi'e, the peak of the highe.st moiTalily in both 
grouyis is from the third to the fifth months. The greate.st number of 
death.s occurs before the sixth month. As .stated above, such a distribu- 
tion has been suggested by other investigators, but the earlier data have 
been scattered and not of sufficient magnitude to adeiiuately support 
this view. 

8. Character of Preservation of the Dead Fetus and. Its Fetation to 
the Time of Death in JJtcro. 

The records of ca.scs examined indicate that the blighted fetus may 
be physically affected in a numlicr of ways. The variety of change may 
be briefly classified as follows with regard also to chorial character and 
incidence of the several types of modification: 
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I. Nonflattened. 

1. Well preserved; monoehorial, 3 (6.6 per cent): dichorial, 7 
(8.5 per cent). 

2. Macerated; monoehorial, 2 (4.4 per cent): dichorial, 8 (9. .9 
per cent). 

3. Dried or ninmmified; monoehorial, 2 (4,4 per cent) ; dichorial, 
6 (7.4 per cent). 

II. Flattened. 

1. Well preserved; monoehorial, 23 (51.1 per cent); dichorial, 
44 (54.3 per cent). 

2. Macerated; monoehorial, 4 (8.8 per cent); dichorial, 3 (3.6 
per cent). 

3. Dried or mummified; monoehorial, 11 (24.6 per cent); di- 
chorial, 13 (16.1 per cent). 

In the above group, none of the flattened fetuses was putrid, while 
one of the nonflattened macei^ated monoehorial fetuses was putrid,®” 
and two of the dichorial were so described.^”’ 

In addition to the fetuses classified here by chorial character, there 
were 6 cases in which no chorial character was recorded. Five of these 
were flattened, of which 3 were well preserved,®”’ one was macer- 
ated, and one was mummified.'’® 

The above brief summary demonstrates that in both monoehorial 
and dichorial pregnancies, the greatest percentage of blighted fetuses 
Avhich died in utero before the seventh month were flattened (mono- 
ehorial, 84.5 per cent; dichorial, 74.0 per cent). Those Avhich are flat- 
tened and well preserved include also those concerning which no par- 
ticular remarks were made beyond the statement that tliey were flat. 
It is possible that some of these, if they had been examined in detail, 
would have shown some degree of maceration: The data indicate that 
chorial character has little to do with the type of modification as there 
arc no significant differences in the.disti’ibutlon of the fetuses in the 
several categories. Before pursuing the ])os.si])le factors involved in the 
modifications, a table showing the relation between the types of modi- 
fication cind the time of death in utero will be given (Table XIII b 

Starting with the nonflattened Avcll-p reserved cla.ss of fetu-ses, the 
data in Table XIII demonstrate that this unmodified cla-ss is quite 
widely distributed in the dichorial gx'oup, and limited to older fetuses 
in the monoehorial group. l\raceration in the nonflattened classes has 
about the same incidence in both monoehorial and dichorial groups, 
and is confined to fetuses of the fourth month or older. The same dis- 
tribution is true of nonflattened mummified fetuses. 

The flattened well-preserved fetuses form the largest classes in the 
third through the fifth month in the monoehorial group, and in the 
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Table XIIL Physical CiiAitAcrERiSTics of Blighted Fetuses of Twin* Pi:eo- 
xANCiEs IN' 'Which Oxe Twix Sdkvived. The Luxau Moxth of Death of 
Fetus, the Type of Modification*, the Ciiorial Character (M Is Moxo- 

CHORIAL; D, DICIIORIAL) AXD THE NUMBER OF FETUSES ARE GiVEN IX 

SEcriTox A. Ix section* B, the Percextage Ixcidexce is Given. 


SECTION* A. NUMERICAL DISTRIBUTION* 
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SEcrnox b. percextage distribution* 
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third and fonrtli niontlis in llie diehorial frroup, alllioiigli tliey are dis- 
tributed in lioth gi'onps from the second through tlie sixth montli. 
These are fetuses classically designated as fetus papyraceus or eoni- 
pressus, terms ivhich as far as I can ascertain, were first applied to the 
fiattened fetus by Settegast (see Peckham-iMurray’®^) in about 1872. 
According to Verrier,’’’ Paul Dubois coined the term ‘^un petit bon- 
homme du jiain d’epice” or “a little gingerbread man,” which was 
used by the French to designate this type of fetus. Barnes and Barnes’"'' 
have called this type of fetus, fetus foliaceus. 

Flattening and maceration seem to have a. higher incidence in the 
monochorial than in the diehorial grouji, and also seem to have an 
earlier trend than when the fetus is nonfiattened. Flattening with 
mummification has a rather wide di.stribution, but in no month is the 
incidence higher than fiattening alone, so that there must be a specific 
factor which acts to jiroduee the change by which the fetus becomes 
dried. It is not the fate of most flattened fetuses. Also mummification 
seems to have a higher ineidenee in the monochorial than in the diehorial 
group. 

The ])hy.sieal asiieels of blighted fetus as listed here have been known 
for a long time, particularly that flattening of blighted fetuses occurs 
most often in the early months of jiregnancy. It is referred to by 
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Guillem eau,'"®*' Dewees, Cruveilhicr,®*'® Playfair,^-'"’® Caseaux aud 
Tarnier,^''® Barnes and Barnes^^*’ and others. Quantitative data such 
as have been presented here, have not been gathered to support this 
view. Another view which is current and is attrilnited to Settegast,^®® 
is that if one fetus dies from the second through tlie sixth month in a 
tivin pregnancy while its twin suiwives, the dead twin goes through a 
hardening or mummification process, but rarely becomes a lithopedion 
because of the presence of the second fetus. According to von Lichem,®'* 
mummification is tlie typical fate of a fetus whicli dies in utero from 
the third to the fifth month of gestation, if its partner .survives. The 
present data do not support this view, as can lie seen from Table XITI. 
The great majority of the fetuses are flattened, but only aliout a third 
of those that are flattened become muimnified, even thougli the flatten- 
ing may occur earlj^ in pregnancy. IMaeeration is generally recognized 
as occurring in the later months of pregnancy, but these data show that 
it may occur at any time during pregnancy after tlie second month. 

It is now generally accepted that flattening is not the primaiy cause 
of death in all eases, but following death of the fetus, it is flattened by 
its companion, because the amniotic fluid is absorbed and no more is 
produced either from the placenta or from the fetus itself. With an 
idea of testing this view, the ea.ses were examined for reference to the 
relation between the amniotic fluid and the type of preservation of the 
fetus. In 25 cases from the monoehorial group, some comment was 
made upon this relation. A brief lAsume of these remarks is presented 
in the following paragraphs. 

Two of these cases dealt with a mono-amniotic condition. In one of 
these, the fluid was normal in amount, and the fetus was well pre- 
served’’; in the other, the fluid was thick and creamy with a disagree- 
able odoi’, and the fetus ivas flattened and mummified."’ In three eases 
where the amnions were separate, fluid was present. In one of these, 
the fetus was macerated and fouP'’; in the second, the fetus was flat- 
tened and well preserved"' ; and in the third, the fluid was coffee-colored 
and the fetus was flattened.'* There was one unusual case in which 


the amnion was well preserved, and a well-preserved fetus was pres- 
ent embedded in a dai’k brown jelly which contained amniotic bands 
wliich compressed the umbilical cord.*® 

In eighteen cases, the amnions were separate and there was no fluid 
in the amniotic cavity. The effects of this condition on the enclosed 
fetus were not the same in all cases. Two were flat and macerated""’ as 
in Case 2 of this repoi't; four Avere flat and Avell preserved;”’’"'’’®’’"® 


nine ivere flat and mummified;’'’ ®®’ 


fift, TO, lOT, im, 130 amniotic 


bands, and the fetus was flat;”® in one, the amnion was fibrous, des- 


quamated, edematous and the fetus Avas flat and mummified;® and in 


one. the amnion Avas decomposed, but the fetus Avas flat and mum- 


mified.’"® 
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In brief, these data offer support for the idea that in monoehorial 
pregnancies where one twin is dead, lack of amniotic fluid is followed 
by flattening and mummification of the dead fetus in only about % of 
the cases. The whole data, seem to be against the view that there is a 
lack of fluid in all cases of fetus papyraceus which become mummified. 
There is a fairly wide variety of modification, which can occur under 
conditions in which the amniotic fluid is lacking. 

In the dichorial group, there were 42 cases in which some remarks 
were made concerning the amnion and its fluid. There was only one 
case in- which amniotic fluid was present in normal amount and, char- 
acter, and in this case, the fetus was well preserved.®" In one case, there 
was a normal amount of fluid, but it was creamy and the fetus was flat 
and mummified and in another, the fluid Avas green and the fetus 
was well preserved (IMarye, cited by De j\Iarmion^"). 

In five eases, a little amniotic fluid of unmodified character Avas pres- 
ent, and in three of these, the fetuses AA^ere Avell preserved in one, 
the fetus Avas shrivelled, but not flat;"”* and in another, the fetus Avas 
flat.®® In tAAm eases, reddish-broAAm fluid Avas present in the fetal 
amniotic cavity, and the fetus in one of these Avas macerated,^® and in 
the other flat and macerated.”® Aburel® presented 6 cases (3 inono- 
chorial and 3 dichorial), Aa'c of AA-hich had died later than the seventh 
month, and hence, are not included in this paper, but the cases are of 
interest because in four of them, the amniotic fluid of the A'iablc tAvin 
AA'as chocolate-colored. He thinks that the color has been giA^en to the 
fluid of the viable by that of the dead tAvin, and it may be used as a 
clinical sign of the presence of a dead tAvin, if such has not been sus- 
pected before. In tAAm cases, the fluid AA^as malodorous, and in one of 
these, the fetus Avas Avell preserved;’®^ and in the other, it Avas flat and 
macerated.'® 


Thei’e Avere 17 cases in Avhich there Avas no amniotic fluid, and tlie 
fetuses Avere flattened, but not mummified or macerated.”’ ®®'‘’ ®®’ 

41 , 43, 77, SI, 83 , 63 , 102, 100:i ami Ii, Ilia, 11.3, 117 , llO ’P]j0y(j -^va.S OOC Ca.SC AVitllOUt 


fluid in Avhieh the fetus Avas nonflattened, Init macerated.” In 9 ca.ses 
Avithout fluid, the fetus Avns flat and mummified.®’ ®®’ ®®'’’ ”®’ 

In tAA’O cases AAuthout fluid, but in a very early stage of dcA’clopment, no 
fet.uses Avere found."’’* " In one case, the amnion aa’rs deliquescent 
and putrid, and the fetus Avas putrid.®® 

In foxir of the aboA'c cases, the authoi-s stated that hydramnios Avas 
present in the amnion of the vialfle tAvin.”’ ®®''’ ‘®®’ '■ In four ca.ses, the 
axxthors said that the marks of eom})res.sion by the head of the vialfle 
tAvin could readily be obsei’ved on the compressed fetus;’®’ ®'''’ ’'’®’ ’®® and 
in one case,’"® the viable fetus shoAved the impre.ssion of the fetus on its 
left frontal bone at birth. 

Tills brief revioxv .sIioaa's that in twelve dichorial prcgnancie.s with 
viable and blighted tAvins in Avhicli amniotic fluid Avas jiresent in the 
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amnion of the blighted twin, only two of these were flattened. Wliile 
in 29 cases with no ainniotic fluid, 26 of the fetuses were flattened, and 

of these mummified as well. These data certainly indicate that flat- 
Icning is coneommitant Awth lack of fluid, but they also deny the prop- 
osition that lack of fluid always leads to mummification. The evidence 
from both monochorial and dichorial pregnancies agrees in tliis respect. 

These data from both monochorial and dichorial pregnancies suggest 
that with diminution of fluid ‘srithin the amnion of the blighted fetus, 
the viable twin as it enlarged, compressed the dead twin by the hydro- 
static pressure of its fluid-filled amnion between this amnion and the 
uterine wall. If the dead twin happens to lie in the region wliere the 
viable fetus makes direct contact with the amnion wall, such a dead 
twin will be flattened more than one which may lie in tlie region of the 
placenta on the ventral side, or near the legs of the viable tvdn. The 
variations in shape of the blighted fetuses whicli have been recorded, 
may I tliink, be attributed to their position witli reference to the head 
of the dead fetus, rather than to the general pressure of its amniotic 
fluid. . 

It is therefore, conceivable that the position of tvins in the uterus 
lias something to do irith the modification or molding of the body of the 
dead twin by its mate. J\Iost of the investigators who have examined 
the characteristics of the flattened fetuses carefully have concluded 
that most of the pressure has been due to the head of the viable fetus. 
The data which have been gathered concerning the relative positions 
of normal twins as they present themselves at birth, and also the data 
on the presentations of viable twins accompanied by a dead tivin may 
be of aid in explaining the distributions of the modifications of tlie 
dead twins which have been observed. It is an open question whetlier 
presentation, orientation, and intrauterine orientation are identical in 
single births, because the single fetus is unhampered in its movements. 
But in tivin pregnancies, it would seem that the pi'esentation would 
reveal the actual position the twins liad in utero, because of the limita- 
tions of movement imposed on them after they have reached a certain 
size, or at about the time the placenta is being formed during the third 
month. On this assumption, it seems logical to assume that if twins 
are oriented in the uterus in such a manner that their heads lie ad- 
jacent to each other and one of them dies, it is more likely to be com- 
pressed that if it were in some other position. The only position in 
which the dead twin would not be in danger of flatleiiing, is that in 
which the fetuses are in vertex-breech orientation with reference to 
each other. In normal twms at birth, such vertex-breech orientation 
has been recorded in 40 per cent of 536 cases (Ramsbotham^^®) ; 34.3 
per cent of 1,688 cases (Werth, cited by DeLee^’®) ; 31.7 per cent of 
1,138 eases (Kleinwachter and Reuss, cited by Banies and Barnc.s^^'') ; 
and 22.8 per cent of 514 cases (Kuder, cited by Standcr'®"). Thus, on 
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the average from these data, the position would he favorable for non- 
flattening in about 32.2 per cent of all twin preguancies, or in 25 per 
cent of twin pregnancies in which there is vertex presentations of one 
of the twins. Data gathered from 77 eases in which one tuin had died 
before tlie seventh month showed that the viable tunn presented 
cephalically in 92 per cent of the cases. Now, if the proportion of 
vertex-breech positions were originally the same as in eases where both 
twins were vialile, then 25 per cent of the total vertex presenting cases 
sliould have been those in wliich the vertex-breech orientation was the 

o 

original position. If this relation as assumed herein is favorable for 
nonflattening, we should expect that 25 per cent of these 71 eases (92 
per cent of tlie total) should be accompanied by nonflattened twins. 
Actually 17 of these eases, or 24 per cent showed this condition, one 
viable and one nonflattened twin. Thus, the data support tlie original 
suggestion quite well. On the other hand, the conclusion can be made 
that in any other position than the above, the fetus is practically alwaj^s 
flattened. This conclusion is not only .supported by the afore-mentioned 
data, but by the fact that in six eases in winch the viable tuun pre- 
sented in a position other than vertex, the dead tivin was flattened. 

It is generally held that if a blighted twin dies before the end of the 
second month, it may completely disappear. Several such cases have 
been presented by Kang.®' Also, as twins grow in size and one of them 
dies and is not compressed, the same factors of autolysis whieli operate 
to completely destroy younger emlnyos, will produce maceration vdth- 
out complete disintegi’ation because of the limited time in which autol- 
ysis may act. The larger the body, the less chance for complete 
autolysis so that in the later stages of pregnancy, fetuses which have 
escaped flattening are, as a rule, macerated. 

If the amniotie fluid eea.s'es to be produced and i.s absorbed and 
the dead fetus does not lie in the region of the head of its viable 
twin, then an unflattcnod, shrivelled, mummified fetus may be pro- 
duced such as is found in single pregnancies. This is an unusual con- 
dition as it is recorded in only 2 monochoi'ial’''’’ and G dichorial preg- 


naneies."'’- 

Putrefaction, gangrenous character, foulness, etc., are rather unusual 
in the eases reviewed. Lack of putrefaction is pi'obably caused by the 
presence of the intact chorion in both monochorial and dichorial preg- 
nancies. If the chorion is broken, then the amnion is exposed to the 
uterine enviroment, it is soon destroyed, inflammation occurs and the 
mass becomes foul and ]nis accumulales ai-ound this foreign body. The 
cases in wliich the dead fetus is foul smelling have this common char- 
acteri.stic. Another view which has been suggested by Bianca holds, 
that if a fetus dies and its chorion is ncai-er to the air than that of its 
fellow it will become infected from organisms which enter through 
the oei’vix (cited irom Depaul”'). 
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One exception to the general views expressed herein, concerns tlie 
fate of the fetus when its twin has hydramnios. Four eases have lieen 
noted in the above review. It is conceivable that in such a condition, 
the formation of the fluid in one amnion at a greater rate than in the 
other would force the lesser filled amnion vdth its twin against the 
uterine wall, and actually kill it by excessive hydrostatic pressure. 
Szendi^-' states that hydramnios occurred in 8 per cent of 244 tAvin 
pregnancies and Avas present more often in monoehorial, AAdiile the inci- 
dence in single pregnancies is 0.5 to 1.0 per cent according to Hinsel- 
man (see Szendfl-'). 

Mummification of the fetus is a puzzling sequence of death. It is a 
fact that tlie body becomes dry and hard, but it is difficult to under- 
stand hoAV this can take place in the presence of amniotic fluid as re- 
ported in seAnral cases.-®’ -®’ The only ansAA’cr Avhieh may be 

given is based on the supposition that the fluid present is secondarily 
occupjung the space around the dead fetus folloAAung actual primary 
disappearance of the amniotic fluid AA'itli the subsequent drying of the 
fetus. This fluid could have come from the amnion of the other tAA’in, or 
may be fluid Avhieli has exuded around the dead fetus from the uterine 
Avail. As pointed out in my description of the fetus in Case 1, the fluid 
must be a very good preseiwative AAdien present, because of tlie manner 
in AA'hieh it has maintained the form and characteristics of the minute 
muscle striation in the heart and the larger ones in the body Avail. There 
is apparently a battle betAveen the enzymes of destruction inherent in 
the dead body of the retained fetus and tlie surrounding fluid. The 
effect of the latter is to fix the tissues in such a condition that as little 
harm as possible may be done to the A-iable fetus and the mother. If 
tiiis effect is fully accomplished, the fetus shrinks and becomes mum- 
mified, but if it is only partially effeetiA’e, certain parts become macer- 
ated or completely digested, and the A-arying degrees of dissolution 
Avhieh have been recorded occur. 

In general, it may be briefly concluded that modification of the ])hys- 
ical characteristics of a blighted fetus depends on the time at Avhieh 
it dies, its position in the uterus Avith reference to its viable companion, 
the amount and character of the amniotic fiuid both in its oaa'ii and in 
its companion’s amnion; and finally AA-hether the chorion is ruptured. 

9. nisi ones of Moihers During P}-Cfjnonc:,j. 

The clinical data in 139 ca.ses AA'erc examined to see AA'hat conditions 
Avere ]iresent in the mother during pregnancy. From the records avail- 
able, the mothers Avei’c chussified as; (a) in good health; (b) experi- 
encing acute illne.ss at the time of death of the fetus; (c) having been 
subjected to extenial violence or trauma at a time coinciding Avith the 
death of the fetus; (d) chronic illness durincr preirnancy; (e) emo- 
tional disturbance coinciding Avith time of death of fetus; and (fj no 
history. 
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Table XTV. Classification of Mothers as to Health, Acute Iianess, etc.; Sex 
OF Viable Tivin and Chorial Character of the Pregnanx'v. AI, is AIono- 
chorial; D, Dichorial. Total Cases: AIoxociiorial, 48 ; Hiciiorial, 91, 
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B. PERCENTAGE OF INDIVIDUALS IN EACH CLASS 
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From the data in Table XW, it is evident in both monochorial and 
dichorial pregnancies wliere a viable twin is accompanied by a dead 
fetus, the greatest percentage of mothers showed no snb.iective symp- 
toms of ill-health. Furthermore, it is probable that in those cases 
where no liistoiy was given, the gestation was so uneventful that it 
was not even commented upon. Hence, the group of healthy mothers 
may be even greater than the limited data .show. Fuither examination 
of the table indicates that the proportion of mothers in good health 
when the viable fetuses are male is about twice as great as when they 
are female, in both monochorial and dichorial pregnancies. Such a 
distribution implies that malene.ss in either of tvins does not neces- 
sarily produce more harmful effects on the mother than when they are 
females. It is possible that in the group classified as in good health, 
there are mothers who may have .systemic disease or organic disease 
which although not appearing at the time of pregnancy, may affect the 
health of the fetuses. Such comment is suggested by the recent paper 
of jMiller et al.^'° as a re.sult of their study on the deaths of fetuses of 
mothers who became diabetic after the pregnancy, which had ended in 
the death of a child. 

In the group of cases included imder acute illne.ss which coincided 
vnth death of one fetus, physical .symptoms such a.s hemorrhage, escape 
of amniotic fluid, acute illne.ss, sudden intrauterine pain, etc., were 
refeiTcd to. These .sjTnptoms were suggested to be evidence of intra- 
uterine conditions, which in single pregnancic.s would result in mis- 
carriage or expulsion of the dead fetus and its membranes. Hence, such 
svmptoms are regarded as objective evidence of the time of fetal death. 
In this group a.side from the acute attack, the remainder of the preg- 
nancy was uneventful. In this group there is no significant difference 
related to chorial character, although in the monochorial group, the 
cases in which the viable twin is male, are significantly more nurner- 
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OHS (S.3 per cent) than in those in which it is female (0 per cent). 
Hence, the tendency to have acute ilbiess which could he called a missed 
abortion seems to be more likely to happen in monochorial pregnancies 
when the viable tndn is male. 

Trauma to the mother which was coincident udtli the estimated time 
of death of the fetus occurred in a small number of cases, monochorial 
(6.3 per cent), dichorial (4.4 per cent), and imdoubtedly caused the 
death of the fetus. But these eases, however, demand further atten- 
tion to see whether or not the trauma was merely incidental to a con- 
genital abnormality of the fetus or its membranes. Such an examina- 
tion of the data is made in the next section. 

Chronic illness of the mother throughout pregnancy was present in 
10.4 per cent of monochorial pregnancies and 16.5 per cent of the 
dichorial. Such illness may have been the cause of the death of the 
fetus, since it was present throughout gestation and did not start at a 
date coincident with fetal feath. Even though there seems to lie a 
higher incidence of illness in the dichorial group, the relative difference 
between the two groups is not statistically significant. In view of the 
conclusions of Fournier and Klein,^^^ from a study of the death of one 
tvdn (13 cases) in 210 sets of twins, that sj'philis caused the death of 
most of the fetuses, it might be pointed out here that in the whole 
group of cases reported here, there were only two cases in which syph- 
ilis was reported. Therefore, it is concluded that since there were 
•onl 3 ’- 2 mothei’s who had s.yphilis out of 107 eases in which the histories 
are Imowii, s.yphilis is not a major factor in the production of blighted 
twins. 

The number of mothers who had an emotional distui'bance which 
the}’" claimed was coincident with the time of death of the fetus is 
small, and the death of the fetus maj’’ not have anj* relation to this con- 
dition. Such a possibilitj^ is examined later. 

On the whole, the data would seem to implj’- that the presence of a 
dead fetus together with its dead fetal membranes has little effect on 
the mother, since the highest percentage of mothers showed no ill effects, 
and in tho.se cases where an acute illness occurred coincident with fetal 
death, the pregnancy* continued uneventfuUj'. Therefore, the toxemias 
of pregnanej*, as a general rule, camiot be laid to tlie presence of de- 
generating fetuses and fetal membranes. A more extended examina- 
tion of this question will be taken up in the ne.xt section which is con- 
cerned with the characteristics of the fetal membranes. 

10. Condition of the Mother Driving Pregnancy and the Character- 
istics of the Placenta of the Blighted FeUis. 

The case reports were examined to see what relation llierc mifrht be 
between the condition of the moJher during pregnanc.v. and tlie el)ar- 
acteristics of the placenta of the blighted fetus. IMuch of tlie data on 
the placental eharaeterislics were obtained from the older literature. 
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and are from descriptions based upon the piiysical characteristics as 
viewed grossly. The conclusions as to the nature of these character- 
istics were guided hy the prevailing opinion of the nosological meaning 
of such characteristics. With the introduction of tlie microscope, a 
more accurate diagnosis of the morphology of the placenta could he 
made, and such diagnoses are incorporated in tlic more recent reports. 

The classification of the placentas as given in Table XV is so 
arranged because of the, recurring reference to these larger character- 
istics. The classes are as follows: (1) placenta in good state of pres- 
ervation, no gross areas of necrosis; (2) placentas partly preserved, in 
which there was some evidence of change, hut the placental region lie- 
longing to the blighted fetus was not completely involved; (3) pla- 
centas showing fatty degeneration in which diagnosis has been made 
largely on color and tlie physical charaelei’ of the maternal surface. 
The placentas looked like fat and felt like fat. In only one case in 
the older literature, such a conclusion was i*eaehed hy microscopic 
examination, which revealed fat droplets in material from the fresh 
placenta. (Wilson’^®'*). (4) Placentas showing hard atrophy including 

those eases in which the placenta was described as liard, dense, tough, 
dried, shrivelled, fibrinous, and .sclerotic. In placentas from mono- 
ehorial pregnancies, such change was limited to the vicinity of attach- 
ment of tlie blighted fetus as in Case 2 of this paper. In some of tliese 
cases, the histology of such placentas has been described following 
microscopic study, but these are very few, and will be referred to in the 
discussion following the table. Monoeborial placentas with vascular 
anastomoses are not included as such in this table, but will be com- 
mented on fuilher in this section. 

In addition to the above conditions which have been classified, there 
were several placentas which wore gangrenous or foul, or in which 
there was extravasation of blood on the fetal surface. 


Tabi.k XV. Statb of Hkai.tii of Motheii Douing Prax:xAxcY and CitAUAerEii of 
Placenta, m, MoNociioniAi. ; D, Dichoiuai.. Total Cases: Monociiouial 
15; DICHORIAL, 40. PEKCENTAGE.S GU’EN I.V PAUESTHKHKS 


Coiulition ! 

good i 

rr.ESERVATION 


I’ARTLV 

pi:esf.i:\'ed 

FATTY 

DEOF.NEItATION 

HAHD 

ATKOI’IIY 

M 

1 


M 

D 

M 


D 

M 


i) 


No. '■/r 

No. Vf 

'n 

0. Vr 

No. •/c. 

No. % 

No. 

% 

No. Yr 

No. 

% 

Ilealthv 

('20) 

1 (2) 

1 

(7) 



7 

(14): 

5 (.■!:!) 

12 

(24) 

Acute illness 






i (2)- 

1 (7) 

o 

• > 

(0) 

1 (7) 

S 

(<>) 

Ciironic 

illness 

- 

- 

1 

(7) 

1 (2) 


.'! 

(fi) 

2 (i:j) 

Ty 

(10) 

Trauma 


i _ 

_ 

_ 


1 — 

1 

(2) 

; - — 

?, 

(0) 

No lustorv 

1 (7) 

1 - - 

, - 



- 

1 

(2) 

- 

rJ 

(10) 

Totals I 

4 (27) 

It (2) 

: o 

(14) 

2 (4) 

1 (7)11') 

CJO) 

H (5?,) 

28 

(50) 


From an examination of Table XV, it can be seen that relatively, 
the healthy mother in tlmse classes where the history is given, is the 
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only group in which good or normal preservation has been reported as 
characteristic of the placenta of the dead fetus. Better preservation is 
present in monochorial placentas than in dichorial, possibly because the 
localized necrosis in the former may be compensated by the growth of 
the normal part of the placenta to such a degree, that grossly, the 
necrotic region may not be recognized. The same condition could pre- 
vail in partially preserv^ed placentas. 

“Fatty degeneration” of the placenta seems to be more common in 
the placentas of dead dichorial twins than in those of monochorial, and 
has been reported in all of the classes of mothers. Thus, this type of 
degeneration has no relation to a specific clinical condition of the 
mother. The tenn “fatty degeneration” has been used to describe a 
condition in which the maternal surface of the placenta when wewed 
grossly, sho\Vs yellowish matted masses in the regions where in the nor- 
mal placenta the cotyledons can be seen. These characteristics have 
been given in cases where microscopic examination was not made. Ac- 
cording to Frankl (cited by Adair“®), infarcts of placentas resulting 
from villous degeneration have a yellow color when viewed in the fresh 
condition. Sarway and Frank (cited from Adair’^®) also define these 
infarcts as having such a color. Eobin and Barns (cited from AdaiF®°) 
seem to be the only ones who suggest that fatty degeneration is coinci- 
dental ^^'ith placental necrosis. From the modern point of view, the 
cases reported as “fatty degeneration” should be classified as evidences 
of infarction, which in dichorial placentas include the whole placenta. 
These represent an early stage in the history of infarction, which is the 
result of villous necrosis and accumulation of ma.sses of fibrin between 
the Adlli (AdaiF^-''* and Jlontgomeiy®''). These are found normally in 
senile placentas.^®® Now, if they represent the first stage in the ob- 
literation of the villi which culminates in hard atrophy or dense hard 
white masses, it would seem that the.se conditions should be found in 
those eases in which tlie fetuses are older than those whose iilacentas 
are characterized by hard atrophy. The cases in which hard atrophy 
were reported are more numerous than those with “fatty degenera- 
tion” and it would seem that the great majority of the i)lacenta.s reach 
full atro])hy during the coui*se of pregnanc.v. The percentage of hard 
atrophy is higher in the dichorial grcTup. It is found more often in 
monochorial than is “fatty degeneration,” a difference which may be 
accounted for by the greater ea.se with which this condition may be 
noted in gross examination. If these two types of degeneration are 
related in point of time, they' should shoiv .some difference in distribu- 
tion as regards the time at which the fetus died. 

Analj'sis of the data from 15 cases of “fatty degeneral ion” and 24 
ea.ses of hard atrophy from dichorial pregnancies in which the age of 
the dead fetus was given, siiowed no .significant difference in distilbu- 
tion of the two types of degeneration with reference to time. In the 
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fatty group, the time range was from 2.5 through 6.5 months; and in 
tlie hard atrophy group, from 2.5 to 6 months. From these distriini- 
tions, it is concluded that it is not possible to judge from tiie character 
of the placenta how long it was in tlie uterus. Apparently, tliere is 
rapid and slow degeneration, and the whole process may not be con- 
summated during the sojourn of the dead placenta in the uterus. 

Youiig^'^ in presenting arguments for an explanation of toxemias 
of pregnancy states that if the fetus dies and the circulation in tlie 
placenta stops and infarction develops, no toxemia will he manifest in 
the mother. On the other hand, if the placenta becomes partially 
necrotic, and the fetus remains alive and circulation is maintained in 
the placenta, toxemia is likely to develop. In all of the cases reviewed 
here, a viable twin is present together with a dead twin fetus with 
its necrotic placenta. Yet only a small proportion of individuals con- 
taining such twins showed any signs of ill-health even though thej' 
contain a viable fetus and a large mass of necrotic material, which 
according to Young, should induce a high incidence of toxemia. It 
may be that Young would insist that the eirculations of viable and 
dead placentas are separate, and therefore, the conditions necessary 
for effect on the mother are not present. Such could be the ease in 
dichorial tvins with separate placentas, but in dichorial twins with 
fused placentas and in monoehorial twins in which the necrotic part of 
the placenta belonging to the dead fetus is intimately associated with 
that of the viable, the maternal blood circulating in the placenta 
would certainly be exposed to the conditions suggested by Young as 
incident to maternal toxemia. In order to test this idea quantitatively, 
an attempt was made to see how much necrotic placenta could be 
retained in those cases where the. mother was not affected. Unfortu- 
nately, in the records of all of the cases examined there were only nine, 
including Case 1 of this paper, in which measurements of the placenta 
were given. The data on the volumes of the dead placentas (dichorial 
in’cgnancies) showed that these had a range of volume equivalent to 
f)‘om 4.0 to 50.0 per cent of the volume of the viable placenta, lienee, 
it is concluded that it is possible for the mother to have a large volume 
of necrotic placenta in the utei-us, which even in the ]n-e.sence of a 
viable twin, produced no demonstrable clinical symi)toms as far as can 
be judged from the reports of the conditions of the mothers in these 


cases. 

^lany papei's have been written concerning the conclusions as to 
the cause of necrosis of the placenta as judged from microscf>])ic observa- 
tions. Adair^^^ has ])resentcd an extensive review of the older views 
on this subject, and other views have been presented r(!cently by 
IMcNalley !Montgomej'\v’^ Goodall,”^ and Kearn.''- The problcui 
raised is whether the necrosis of the placenta is caused by primary feta! 
death, or bv primary maternal effective agents. This qm'stion lias been 



kindred: twin pregnancies with one tiwn blighted 675 


attacked by Sclraltz-Brauns and Sehoenliolz^'^^ using the incineration 
method. According to these investigatoi-s, necrosis of the placenta from 
maternal causes results in a deposition of calcium in the epithelium of the 
villi ; while if necrosis originated with the fetal Amseular system, the walls 
of the vasa of the viUi show calcium deposits. They hold that although 
staining with hematoxylin shows calcium when present in massive 
amounts, it cannot be adequately’ demonstrated if present in small 
amoimts. The incineration method does this by removing all of the 
organic matter and leaving only the metallic ash. The presence of 
ealcium is detected by testing with reagents which reveal the calcium 
present as gypsum crystals. The study of the plaeenta of Case 1 of 
this paper, is the only recent study in which this method has lieen used. 
As pointed out in the section on the description of the plaeenta, the 
conclusion was reached that the necrosis of the placenta probably had 
a maternal origin. As controls for this study, the chorionic epithelium 
and placentas of 51 apparently normal embryos and fetuses from our 
collection were sectioned and the sections incinei’ated. In none of 
these was there any great deposition of calcium in the epithelium, 
and all of them had only the normal distribution of fibrin in the inter- 
villous spaces, and the epithelium of the villi was normal for the 
particular stage investigated. 

In addition to the conditions of necrosis which accounted for most 
of the cases wherein a description of the placenta was given, there 
was one placenta from a monoehorial pregnancy in which that part of 
the plaeenta belonging to the dead fetus was foul; but in this case, 
the amnion was ruptured, and no doubt, the condition ivas the result 
of bacterial invasion. 

Vascular anastomoses in the placenta were, of coui’se, limited to 
monoehorial pregnancies. In the records of 48 monoehorial eases 
examined, there were only 6 reports in which vascular ana.stomoses 
were mentioned.^’ This is quite a small number when 

it is considered that Schatz (cited by Nevanan^®®) who has studied 
this condition extensively, concludes that it is one of the primary causes 
of death of one tvdn in monoehorial pregnancies. Vermelin (cited by 
SzendP-') also supports this riew, but Szendi after making an examina- 
tion of twenty placentas in which vascular anastomosis was present 
and both twins were viable, considers that it is only a minor cause of 
death. The pi’esent data support Szendi ’s view. For the manner in 
which death is brought about in cases of vascular anastomoses, the 
reader is referred to the excellent discussion in Nevanan.^®® 

The description of the dichorial placentas were examined to see if 
there were any significant differences in the histories of tlie mothers in 
regard to the fused or .separate condition of the.se placentas. These 
data are summarized in Table XVI. 
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table XVI. Distributions of Fused and Separate Placentas With Reference 
, TO THE Condition of the Mother During Pregnancy — 91 Cases of Dichorial 

Pregnancy 


TYPE OF PIxACENTA 

CONDITION OF MOTHER 

TOTALS 


ACUTE 

II,LNESS 

CHRONIC 

ILLNESS 

TP.AUMA 

NO 

HISTORY , 

Number 

Fused 

20 

8 

8 

1 

4 

41 

Separate 

22 

8 

8 

5 

pBBMI 

50 

Percent- 

age 

Fused 

50 

19 

19 

2 



Separate 

44 

16 

16 

10 

jSi 

|— 1 


Examination of Table XVI shows that there are no significant 
differences between the incidences of fused and separate placentas and 
the condition of the mother, except possibly in the accident group. 
In this group, it might be possible to conclude that injuries are moi’e 
harmful and the placenta more liable to injury from trauma if the 
placentas are separate. If acute illne.ss coinciding vdth the death of 
the fetus is produced by an intrauterine condition affecting the pla- 
centa, it is apparent that this can affect the fused just as much as the 
separate placentas, and that fusion of placentas does not offer pro- 
tection against uterine injuiy of a subjective nature. 

The data were examined to see how frequently miscarriage in previous 
pregnancies occurred. Out of 150 eases, a history of miscarriage in 
previous pregnancie.s was recorded in 7 cases or 4.7 per cent of the 
total. Although this is a small number in contrast with the whole group, 
it is, nevertheless, suggestive that in women Avho have had miscarriages 
and are undergoing twin ge.station, the possibility that one of the 
twins may be blighted should be borne in mind. 

A history of twinning in previous pregnancies was found in 8 cases 
out of the 150 or in 5.3 per cent of the cases. This is a rather high 
incidence of a history of twinning in such a small population and would 
seem to indicate that along with the twinning tendency, there may he 
ebanges in the uterus which do not always favor the survival of both 
twins in those individuals who have already had twins in previous 
pregnancies. 

There were two cases of placenta jirevia. In one case, the placenta 
of the viable twin was in this ])osition and in the othei', the placenta 
of the dead fetus was abnormally placed.'" In the latter case, the 
viable child and fetus were removed by cesarean section. 

II. Charneicrisiicf; of the Umhilicnl Cord. 

A. iMonochorial pregnancies. According to Potter and Adair,”'''’ cord 
eom])lications or anomalies Avere mentioned as a possible cause of still- 
birth in single children in 17.5 jier cent of all children who died from 
known complications in a poimlafion of 6,750 stillbirths. The records 
of the cases discussed in the iirevious .sections were reviewed to find 
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out, if possible, liow many of the dead fetuses of monochorial preg- 
nancies could have had fatal cord complications. Of 21 cases in which 
the characteristics of the cord were given, only ten showed anatomic 
evidence of a condition which could have produced death in the fetus 
hy cutting it off from the placenta. These conditions are as follows: 
cord knotted;' cord looped around the neck and anastomoses of fetal 
arteries and veins with those of viable in placenta f' velamentous 
insertion of the cord with thrombus in the umbilical vein between 
amnion and placenta only one arteiy and vein in botli the umbilical 
cord of the fetus and that of its vialile mate with anastomosis of 
circulations in placenta;^-' velamentous insertion, ana.stomoses between 
viable and dead twin circulations f’ velamentous insertion cord 
cut by amniotic bands.'*^' In one case, the cord was very short and 
twisted, a condition which could conceivably prevent proper circulation 
between fetus and placenta." Of the other conditions of the cord, all 
could have been seeondaiy to necrosis of tlic placenta or the fetus, as 
has been discussed in Case 1. Thus, of 21 cases in which conditions 
of the cord have been noted, 47 per cent showed complications or 
anomalies which could have caused the death of the fetus. This pro- 
portion of death from cord complications is .significantly greater than 
death from the same kinds of complication in fetuses of single preg- 
nancies. Only three cases of mono-amniotic rtvins were recorded in 
the monochorial group. In one of these as noted above, the cord was 
extremely short;" in the second case, the mother had been exposed to 
terrific trauma coincident with death of the fetus and in the third, 
the cord was marginally attached. Thus, in none of these cases was 
thei’e knotting or intertwining of the cords such as Quigley'®" has 
reported as a frequent fatal complication of older mono-amniotic twins. 

B. Dichorial pregnancies. In this group, no case has been found in 
which the vasa of the blighted twin were related to those of the viable. 
This of course, is because of the independent origin and development 
of the two ehorial circulations. Certain characteristics of the cord have 
been described in 31 cases of dichorial tvins, of which one has died 
befoi’e the beginning of the seventh month. Of these, 8 or 26 per cent 
had modifications of such degree that they could have been the cause 
of death of the fetus. The conditions descilbed are as follows; (a) 
wrapped around parts of the body;'®’®®’®® (b) compre.ssed by the 
knees (c) only one vein and one artery prc.sent (d) stenosis of 
tlie umbilical vein;-- (e) velamentous insertion;®® (f) separated at 
umbilicus;®' and (g) very .short.'® In the remainder of the cases, the 
cord was described as normal, atrophied, thin, flat, soft, hard, etc. 
All of the.se modifications could have been secondary to necrosis of tlie 
placenta as I have shown from a study of the cord of the fetus in 
Case 1 of this paper. Thus, the percentage of death of fetuses in 
dichorial pregnancies from cord complications is greater than in single 
pregnancies, but less than in monochorial pregnancies. 
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In comparing the monocliorial and diehorial pregnancies with regard 
to umbilical cord complications, it is of intci-est to note that tlicre were 
five cases of velamentous insertion in the monocliorial group, and only 
one in tlie diehorial group. According to Williams,^®® velamentous in- 
sertion occurred in 1.25 per cent of single pregnancies; and lie cites 
Lefevre as having found an incidence of 0.84 per cent velamentous 
insertions in 15,891 eases of single placentas, and l\liranofC as recording 
an incidence of 0.57 per cent in .single placentas, hut of 5.0 ])er cent 
in twin placentas. The pre.sent data, would seem to supplement this 
view as regards twins, with the corollary, that velamentous insertion 
is more common in monocliorial than in diehorial twins. In view oC 
the origin of this condition as a result of shifting of the placental blood 
plexus, it is not surprising that it would be found more often in pla- 
centas of twins dei’ived from a single ovum than in tho.se derived 
from two independent ova. 


Summary 

An attempt has been made to bring together as much information as 
was available in the literature concerning the materaal historv and 
fetal relations in twin pregnancies in which one twin was born viable 
at or near term together with a blighted twin which had died in utcro 
prior to the beginning of the .seventh month of pregnancy. Two cases 
of this kind available to the author have been included and used as a 
basis for an analy.sis of the cases reported in the lileraturc. One 
hundred and fifty cases hai’o been u.sed for' the present a tiorr of the 
comparative data. Also data on normal twinning, placentation etc.. 
have been u.sed as supplementaiy malei’ial. 

Some of the more im])ortant results may be briefly sumniari/.cd as 
follows: Blighting oecins in the same proportion in monochoria} as 
in diehorial pregnancies; it occurs more often in X)rimiparn.s wlnm the 
pregnancy is monocliorial. There is gi’cater degree of blighting in 
diehorial pregnancies when the mother is 30 to 35 yeai-s of age or 
over forty years of age, than at any other lime cither in diehorial or 
monocliorial jiregnancies. There is no sex bias in blighting. Surviving 
twins are heavier than either of twins of viable twin pn-gnancies. 

The viable twin is usually the first born, and is usually pre.sent ed in 
the cephalic position. 

The gi-eate.st incidence of bliRhting is from the liiird tlirough the 
fifth month; flattening of tiie biiuhted twin is its usual fate, but if may 
remain well preserved, nonflallened, macerated or mummified. Am- 
niotie fluid is usually lacking in aimiiotic cavities of fctu.sf.s which arc 
flattened and mummified, but fluid of unknown oricrin may be pre.sent 
around a mummy which is hard. The position of the fetus in the 
uteru.s prior to death is KUg!ze.sted a.s being related to the kinri of phy.siea! 
modification v.diieh if undergoes, Ifydramnios may be a factor in 
fijittening, but it is not the only factor. 
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An uneventful course of pregnancy is tlie rule rather than the excep- 
tion. Syphilis occun-ed in only two reported cases. 

Detailed liistologie study has revealed the remaricable preservation 
of muscle striations in the heart and voluntary muscle of a 4.9 month 
fetus papyraceus, which was retained in the uterus with its viable 
tvdn until term. 

Varying degrees of preservation were reported for the placentas. 
They were practically always necrotic either in part, (monochorial), 
or in whole (dichorial). The incineration method was applied to sec- 
tions of the placenta of the 4.9 month fetus (Case 1), and it was 
revealed that calcium deposits were confined to the original sites of 
the chorionic epithelium, a condition which Schultz-Brauns and Schoen- 
holz hold is evidence for the primary necrosis of the placenta as of 
maternal origin. 

Vascular anastomoses in the placentas of monochorial twins havejieen 
recorded as occurring in only a few cases of blighted tvdns, so that it 
is considered not to be a great factor in the death of one of monochorial 
twins. 

Cord complications which could lead to death of the fetus have been 
recorded in relatively more cases than is characteristic of single preg- 
nancies. The characteristics of the umbilical cord in Case 1 of tliis 
paper, show that necrosis progressed from the placenta toward the 
fetus. 

Uniformity of recording the characteristics of blighted fetuses is 
suggested as a valuable aid in extending our luiowledge of this condi- 
tion, since we cannot set up experiments in animals which will parallel 
the conditions peculiar to human plural gestation. 
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THE CONDUCT OF THE THIRD STAGE OF LABOR 

Cornelius T. O’Connor, M.D., P.A.C.S., Boston, Mass. 

(From ilie Ohstetrio Service of St. Elizabeth’s Hospital) 

I N 1939 Leff^ stated after an experience of 7,500 personally conducted 
labors that the third stage of labor, “consists of two phases; the first, 
the separation of the placenta; and, the second, the delivery of the 
placenta. The separation of the placenta is a normal physiologic process 
which is accomplished entirely by the contractions of the uterus and 
the reduction in its size as soon as the liaby is born, while tlie second 
pliase, the delivery of the placenta is, as a rule, not accomplished by 
the natural forces, but must have the assistance of the obstetrician. . . . 
Tlie delivery of the placenta has to be aided artificially.” Previously, 
Warnela-o.s“ in 1918, and Weibel,® independently in 1919, demonstrated 
by x-ray studies that the placenta separated within five minutes after 
the delivery of the baby, and that one or two postpartum contractions 
sufficed to accomplish this separation. They showed also that there is 
little evidence of the retroplacental hemorrhage or hematoma still il- 
lustrated by imaginative drawings in textbooks. WeibeP found in some 
cases where it took only one to one and a half minutes to take the first 
x-raj’’ iiicture after the delivery of the baby, that the jilacenta was al- 
ready separated by the time the dye was injected. Recently, Danforth, 
Graham, and Ivy* by sagittal sections in monkeys concluded that separa- 
tion of the placenta is almost comi)lete by the end of the second stage 
of labor in these animals and, by analog}*, felt that this was probably 
true of human beings. Titus'* from a sagittal section study of a woman 
who died at the end of the second stage concluded that the placenta in 
this patient was sheared off by the uterine contractions without any 
retroplacental bleeding. GreenhiU,*® Davis,® Bojuiton,® and others 
have come to the same conclusions. 

Leff*- stated that “the generally considered signs of separation of 
the placenta” (i.e., descent of the cord, rising up and change in shape 
of the utenis, and bleeding) “are of no value. There are no signs. The 
placenta separates immediately.” As regards the effect of narcotics 
or anesthetics on the mechanism of separation, the majority of observers 
feel that these slow the mechanism somewhat. In my experience, the 
separation is occasionally not complete because of the effect of anes- 
thetics or large amounts of analgesics. However, inti-avenous ergotrate 
compensates for this deleterious effect of analgesics and anesthetics. 
Thus Davis and Bomiton® in 1,000 patients found that the placenta not 
only separated, but was actually delivered in le.ss than three minutes 
when intravenous ergotrate was given with the delivery of the shoulders. 
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III cnininoii M'itli all wlio have used ergonovinc intravenously, they feel 
tliat its use promotes and hastens this normal, natural, quick mechanism. 
The signs mentioned above arc 1ho.sc of expulsion of the placenta into 
the lower uterine segment or vagina, and not signs of separation of 
the placenta from tlie wall of tlie uteru.s. 'fhe signs, vary greatly in the 
time of their appearance and, indeed, may never appear. The last men- 
tioned viz. bleeding, T consider pathologic because it indicate.s partial 
retention of blood in the uterus behind an (ilrcnchj scjwraicd placenta 
which is not being oxjielled from the uteiais. Conditions are proper for 
tlie delivery of the placenta within one minute after the intravenous in- 
jectiim of ergotrate, and in the unanesfhetized woman Avithin one or two 
minutes after the delivery of the baby even ivithout the use of this 
drug, h'rom our knowledge of the phy.siology of this stage, 1 believe 
that we shoidd terminate it jiromptly. .Such is not the common practice 
and teaching, however. This is due possibly to a misundcr.standing of 
the mechanism of the third stage. Thus Ilushmore" in 1937, asked in 
the IMassachusetls State Board Exiiminations, “Give iti detail your 
tre.'itment of a i>a1ient in whom there a])]icars no sign of separation of 
the- j>lncenta twenty minutes Jtfter the birth of the child.” lie .says, 
*’lt is hardly ncco.ssary to note that this is a perfectly normal case as 
dfsi-ribed tdt hough there is a j)ossibilily of eomjdieation arising.” In 
vi(*w of the oi>inions alre.-idy expre.ssed. I believe Unit he is confusing 
separation of the jthu-enta with its expulsion into the loAver segment. 
Till- ease is not normal if the placenta has not separated id the end of 
twf-nty minutes. He calls thi.s a ‘‘.simple {[ue.slio)!" and ‘‘easy answer,” 
1 •■onsidcr it lu-itlu-r. ()f ‘JjO (-andid.'ites, ls‘i f.'iiled to pass on this ques- 
tiiiu. 'riu- .-!nswcr.<= wire varietl in the cxtieine. Failure to terminate 
tin- t!iir*i .<tage of labor ijuieldy, results in the retention of the placenta 
ioany .b!lct‘ stafi-.s that such a retention ‘‘is one of the most 

••ummosi complications of labor . . . and in some ea.ses the ])lacenta Avould 
he re'aituoi iii utero indefinitely.” Moreover, this retention either 
v.ith or witliuut a later hemorrhage not infrequently requires its manual 
rensovni. Thus at the Kotunda previous to 1929 in 45,000 dcliveric.s 
wit:: a cautiour, policy of noninterference with this stage of labor, and 
in Avornen not u^nally narcotized nor .nncsthetized, the incidence Ava.s one 
sTt 75 tTAts, More recent statistics, thos’e of Selnvartz and Richards,® 


r-'V 

dii- 


n! retf JitioJi once in every 1‘20 deliA-erie.s. Moreover, more AA'omcn 
in t.his .-.tiige of IrdK)’- tf!:in in atiy other, dm- it is true getieraliy, to 
■ oli.igy o; fircvn.-iury. or of the first or second stjtgcs of lal.ior, hut 
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and the cord slips farther out of the vagina, to then express the placenta 
from the cervix or vagina by a downward and backward push without 
squeezing the uterus as is done in true Crede teclinique. I repeat, 
however, that the signs mentioned in the various texts are those not of 
separation of the placenta, but of the presence of the placenta in the 
lower segment of the uterus, the cervical canal, or the vagina, and one 
may wait a long, long time for these phenomena to appear with the 
ever-present danger of the uterus filling up witii blood or, on the con- 
trary, contracting so firmly about the placenta as to imprison it. A 
brief consideration of the leading texts will show that the distinction 
between separation of the placenta and expulsion of the placenta from 
tile uterus, a distinction fundamental in the proper treatment of the 
third stage of labor, is not clearly stated. Thus Beck^° teaelies to wait 
until the fundus rises and the cord protrudes or slips down and there is 
a gush of blood, all of ivliieh he says, "show conclusively that seiiara- 
tion of the placenta is complete.” But the separation is complete long 
before this. He does not allow expression of the placenta until these 
signs appear. After an hour, he consents to a "true Crede.” He 
believes it unwise to leave the placenta Avithin the uteriiie cavity for 
more than three or four hours, since its separation may at any time be 
accomiianied by a profuse hemorrhage. This is in complete disagree- 
ment with Schumann^^ who allows the placenta to stay within the uterus 
for twenty-four hours. It seems to me, moreover, that if it is unwise 
to leave the placenta in for three hours, it is unvdse to have it in the 
uterus at the end of four hours. Stander^- waits at least an hour before 
manual removal, unless bleeding occurs. One "should not despair” 
and should "try repeated Crede” even though many men condemn 
repeated Cred6 as too bruising, shocking, and unsurgical Titus® recom- 
mends several attempts at Crede for at least two hours, and then Saji’s 
that "manual removal must be considered.” Greenhill^® believes it is 
"safe to wait up to twenty-four hours as almost alwa 3 ^s nature will 
expel it” but Williams^* long ago pointed out that "should the placenta 
be allowed to remain in the uterus, someone qualified to remove it man- 
ually should be in constant attendance.” DeLee^® believes one may 
safely wait, not one, two, three, nor four nor twenty-four hours, but 
eight or ten hours, although he states that after one hour the third 
stage is pathologic and Crede should be done. If at the end of an hour 
the condition has become pathologic, why procrastinate? Calkins,^® 
moreover, points out that "expulsion of the placenta into the lower 
segment or vagina occurs spontaneously in only a small percentage of 
patients. The attendant should, therefore, express or aid the patient 
to expel the placenta.” He found that of 1,577 cases, the placenta 
separated in 69 per cent in less than five minutes. He goes on to say 
that “this is in shai’p contrast to our older ideas of 15, 20, or 30 minutes 
for the duration of the third stage. ’ ’ The cautious attitude expressed by 
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many writers is clue chiefly to the fear of invading tiie uterine cavity and 
thereby producing sepsis. Williams’'* insisted that it was dangerous to 
invade the uterine cavity. Jellet® alone feels that the risk of manual 
removal “is very small, indeed” if only we “wear rubber gloves,” a 
request with which it eertainlj’- is not too difficult to comply. In addi- 
tion, certain of these disagreement.s, and tlie cautious attitudes to be 
found in modern texts are due to the tradition that the expulsion of the 
placenta is an ea.s.y, natural, normal process and tlic rule. I do not lic- 
lieve that this is true in the narcotized, anesthetized patient. I believe, 
too, that the traditional hands-off policy is due to tcacliings directed at 
the lowest possible levels of skill, or rather lack of skill, in the profession. 
On the contrary, Ricci and Jlarr” believe that “obstetrics is a surgical 
and not a medical specialty” and that the obstetrician .should “absorb 
the gynecologist’s surgical skill in the pelvis” and “his appreciation 
of the structure and function of the soft parts of the vaginal canal.” It 
is not surprising that infection after manual removal of the placenta 
is comparatively common if the opei-ation is not performed until long 
after delivery when bacteria have invaded the uterus; until after 
many brutal attempts at Credo have been practiced; until after the 
patient has lo.st too much blood. After three lionrs tlie uterine cavity 
is loaded with bacteria, according to Left’.’ l^rolonged anc.sthcsia is not 
good for a patient. All writers point out the danger of continuous or 
intermittent lo.sscs of small amounts of blood, a state of affairs wliicli 
frequently re.sults when one waits indefinitely for the com])letion of 
the third .stage of labor. 

The technique followed here is not new. In fact, in .some ways it is a 
reversion to the practice of immediate removal of the placenta, manually 
if ncce.ssaiy, so common in the middle of the nineteenth century. The 
])rocedure advocated here has been us(;d on 900 private patients with 
good re.sults. The ])rincii)le.s underlying this ])j'ocedui’e will be .briefly 
stated; then the stejis outlined and the results given. The bases of the 
management and treatment here advocated are: I. A belief that the 
])lacenla sei)arafes ra])idly. 2. The belief that analgesic.s and anesthetics 
tend to interfere occasionally with a comi)lct(* separation and tend to de- 
lay this rapid and complete .separation, but that ergonovine in- 
travenou.sly with the delivery of the chihl will resloie this normal mecha- 
nism. 3. The belief that the ane.sthctized ])atien1 will not e.xpel the 
jdacenta but that simple, safe, .surgical ])rocedures will. 


Procedure : 3. As .soon as the baby’s anterior shoulder is delivered, 

one amj)ule of ergonovine is given intravenously ;ind the cord is elamjasl 
and cut. (Twins must be ruled out, ami foi- this leason I do not feel 
shat the use of intravenous ergotrate is .sale in clinic pnictier.) 2. The 
clamp cm the j)laeentnl end of the c.trd is released and what blood is left 
in the cord and placenta is allowed to tiow out thereby r(‘ducjng the 
bulk of the jdaeenta. (If the baby is not narcotized and there b; no 
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liurrj'’ in its resuscitation, most of tliis blood can be milked into the 
baby with benefit to the latter.) 3. The hand is placed on the fundus. 
If the ergonovine has been timed properly, the uterus will have eon- 
traeted vigorously and the already separated jilacenta is expressed into 
the vagina and then into the basin. If there has been a delay in the 
administration of the ergonovine or a rather deep anesthesia has been 
given, it may be necessary to wait for the very vigorous contraction that 
the ergonovine causes. Expression is then performed. If the placenta 
does not come into the vagina, a minute is allowed to elapse and then 
pressure is repeated. If it is not expelled with this maneuver, the cord 
is pulled upon, alwaj’^s with one hand on the fundus to make sure that 
the uterus is hard. DeLee^® condemned this practice, but admitted that 
it is “not dangerous in skilled hands.” Over 90 per cent of my patients 
are delivered by the first two, and if neeessaiy the third maneuver, 
within three or four minutes. 4. Sliould tlie placenta still be present 
in the uterus, the cervix is examined and if the membranes are found 
across the internal os, following Lefi:’s^ recommendation, the finger (or 
a snap) is passed at the side of the cervix. Frequently, a fair amount 
of blood escapes and the placenta is then expressed by fundal pressure. 
5. Should the placenta still be in the uterus, the old recommendation 
of EdgaF® made in, 1903, is followed. He stated tliat when the placenta 
was adherent and Crede failed, he found that if he passed a few fingers 
through the cervix, that he could grasp the lower end of the placenta 
and with the outer hand on the fundus to insure a firm uterus, the 
placenta could be readily drami from the uterine cavity. I find it neees- 
saiy to do this in about 6 per cent of the patients. 6. In about one case 
in 60, I find that these maneuvers are not enougli and thereupon change 
gloves, use antiseptics freely, and pass my hand into the uterus, finding 
usually a firmly contracted uterus holding an already separated 
placenta. The placenta is firmly grasped and withdrawn. Occa- 
sionally, I find that tlie placenta is not completely separated. I remove 
the placenta about one-half as often again as in the statistics given by 
Jellet,® and about tAvice as often as shown by the recent statistics of 
Schwartz.® I believe that the increased frequencj' is more than com- 
pensated for by the fact that it is done before the patient has lost blood, 
and before the uterus contains bacteria, kloreover, I feel that the 
dangers of manual remoA^al of the placenta have been overemphasized. 
I think that manj'' obstetricians today conduct the third stage of labor 
in tlie mamier outlined up to the point of manual remoA-al but then 
wait if the previous maneuA’ers haA'e failed. Thus, GreenhilP® advises 
waiting until the effects of the ergonovine wear off, if the placenta has 
not separated. 7. After the placenta is out, the uterus is anteflexed 
over two fingers passed against the anterior lower segment folloAving the 
recommendation of Leff,^ and the uterus vigorously massaged removing 
any clots or liquid blood. 
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Results: There have been 900 private patients delivered tlirougb 
tlie vaginal canal. The maternal morbidity lias been insignificant. 


(1) Puerperal sepsis 

Number 

Percentage 

(a) Phlebitis 

1 

0.11 

(2) Postpartum hemorrhage 

8 

0.88 

(a) Due to cervical lacerations 

4 

0.44 

(b) Duo to inertia 

o 

0.22 

(c) Duo to retained placental tissue 

2 

0.22 

(3) Maternal mortality 

0 



Tile case of puerperal sepsis was one of phlebitis. This patient iiad 
a normal quick delivery of the placenta without bleeding. The post- 
partum course was uneventful. Phlebitis developed on the fifteenth 
day,, two days after the patient was home. Of the eight cases of post- 
partum hemorrhage, four were due to cervical lacerations i-equiring 
sutui-es and due, therefore, to the method of delivery or mechanism of 
the second stage, and not to the conduct of the third stage. Of the re- 
maining four eases; two were cases of delayed postpartum hemorrhage 
both with nonnal delivery of the jilacenta. One of the patients had 
twins, and the uterus was allowed to fill up three to five hours post 
partum. The other patient also had a secondary hemorrhage about two 
hours post partum, and required packing as did the fir.st patient. Two 
other patients had bleeding after they were home, required a curettage 
because of exce.ssivc bleeding, and revealed small pieces of placental 
tissue. Both of these patients had the placenta removed by prc.s.sure on 
the uterus with the finger through the cervix without the admission of 
the whole hand into the uterus. Undoubtedly, a .small part of the 
placenta had not eom])letcly separated in these patients and examination 
did not reveal the defect. Probably the examination of the placenta was 
too cursory. In one other patient in this series, a defect was found in 
the placenta and placental tissue was immediately removed from the 
lower jiart of the uterus. No cases of contraction of the cervix have 
boon noted. 

Summary and Conclusions 


1. The available clinical and experimental evidence indicates that the 
placenta separates from tlie uterus immediately at the end of the .second 
.stage of laboi\ or witliin one or two postpiirtum contractions. 

2. (ieneral anesllu^ties and large do.ses of sedatives tend to delay the 
speed of this mcclianism and in some cases intcrfei-e with the coinjilcte- 
ness of it, but ergotratc intravenously following the delivery of the 
child tcnd.s to restore the mechanism to normal. 

3. Separation of the ])lacenta from the uterine wall and cxj)ulsion 
of the placenta into the lower uterine segment or through the cervi.v 
are dificrcnt processes. 3’he tirst is accompanied by no signs, whereas, 
the second is accompanied by a rising up of the ntertis, the de.scent of 


the cor<l, and sometimes bleeding. 

4, The distinction bilween these 
maintained, and this aecuunts in ])ar 


two pi'oee.sses is not always clearly 
f, foi‘ the contradictory advicf! found 


in modern n-.Nt 
5. The bases 
the procedure 


s as regards the c<m<iuct <)f the third .stage of labor, 
ff.r the ju'occdnrc here advocated arc given, the Ktef).s ol 
e.rc detailed, ai\d the results in 9t)0 consecutive vaginal 
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deliveries in private patients are stated. This active form of treatment 
which terminates the third stage of labor within five to seven minutes 
is believed to give excellent results. 

The writer wishes to express his appreciation, to Charles J. Kickham, M.D., Chief 
of the Obstetrical Service of St. Elizabeth’s Hospital, Boston, Mass. 
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CYCLIC OVARIAN CHANGES IN ARTIFICIAL 
VAGINAL MUCOSA 


J. Ernest Ayre, Montreal, Quebec, Canada 
(From the Department of Ohsietrics and Gynecology, Section of Taginal Cytology 
Women’s Pavilion, Poyal Victoria Jlospital, McGill University) 

T HIS ease demonstrates the finding of cyclic ovarian changes in the 
nincons meinl)rane of an artificial ly-prodnccd vagina, in a girl 
presenting a congenital absence of uterus, vagina and hymen. These 
changes have been found by examining the cells desquamated using the 
vaginal smear inethod of study. Tliis artificial membrane was induced 
to grow up from the vulval mucous membrane below. Vaginal smear 
studios taken dail}’ over a period of two moiiths show the normal varia- 
tions of the morphology of the squamous epithelial cells, found in the 
follicular (regenerative) phase and in the luteal (secretory) jfiiase, 
and it is po.ssible to eslimatc api)roximately when ovulation occurs, 
and when menstruation would occur. Thc.v .show further, a normal 
fluctuation of the cornification count from week to week, the cornifiea- 
tion curve representing variation in the estrin level showing a cyclic 
ri.se and fall during a month, which would aj^pear to be within normal 
liinits. 

In order to I’cvcal the true significance of these findings, it would 
])erhap.s be best to dcsci-ibc briefly the technique used in producing the 
new vagiiia. 

The paticjit was a girl of 3S years who presented her.sclf Avith a his- 
tory of amenorrhea. Inspection revealed an attractive girl with ap])ar- 
ently normal secondary sex characteristics. I^elvic examination shoAved 
normally developed labia and urethra, but no trace of any vagina or 
hymen. Reetally, no uterus or other pelvic organs Avere palpable. 
Closer examination shoAA'cd normal physical development in all other 
respects. The breasts Avere somcAvhat smaller than aA'^erage, and pubic 
hair Avas not profuse in quality, resembling the picture of a girl aa'Iio 
had just reached puberty. 

Method. — The patient Avas hospitalized, and under anesthesia, an 
opening aa'os made betAveen the bladder and rectum to admit one finger. 
Xo further penetration Avas attempted at this time because of the ex- 
tremely thin membrane betAveen the rectum and bladder. The ncAV 
passage Avns devoid of any epithelial lijiing, and in an effort to kcoj) it 
o]ien, a Avax mold (dental Avax) aavis inserted, lubricated Avith sulfa- 
fhiazole paste. 

The i»:'.tient Ava.s alloAved to leaA'c the ho.sj>ita! in a Lav day.s, the ob- 
turator held in place comfortably by a common menstrual belt and 
piad. She Avas seen eaeh Aveel;. and the mobl removed, the cavity eleancfl 
out, and the marginal rim of the vuh-al mucous membrane Avas <-au- 
ter/zed Avith 20 per cent silver nitrate. <>n each visit, it was observed 
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that the squamous epithelial zone had crept a little higher up the canal 
forming a sleeve around the obturator. This gradual upgrowth was 
enhanced further by the fact that the mold was allowed to protrude 
about one inch below the vulva, and tlie patient was advised to sit on 



Fig-. 2. — Showing t-wo dilators (wax molds) i\oin successnely in the process of 
deepening and epithelization of \agina. 
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this in such a way as to produce constant up^Yal•d pressure. At tlie end 
of six weeks, the patient was readmitted to llie liospital for a few days, 
and under sodium pentothal anesthesia, tlie pa.ssage was dilated and 
deepened and a larger obturator was inserted. 

This p)-ocedure was re])ea1ed at one- to two-month intervals, four 
separate sizes of obturator being used successively. It is noteworthy 
that throughout this period the patient was ambulatory, no major op- 
erative procedure was necc.ssary and she was able to continue her work 
e.xcept for a three- or foui--day ]>criod following each admission. 

Vaginal smears were taken at intervals from the scpiamous zone, 
and the cells des(iuamated exhibited a variable degree of comification at 
an eaily .stage indicating the pre.sence of estrin. This finding confirmed 
ovarian secretion even before it was known for certain that the ovaries 
were present. 



Kit-', .'2. — Sp'-ctiltiiii <-x:itiiinritlun jliowlnL' <if new traft. .Sriiail p-ranit- 

I.'itintr ^•pot iv-r.'-i.'ttK at l«j> of v.ault ;it tliia tirm-. 


As a .^l(;cve of squanums oj)ithelium giadually tticw higher up the 
canal, the area of irranulation tissue diminisiied. At no lime was there 
difiiculty (.ncounfei'cd with bleeding, infeel if>n or lo.sie altsoiption from 
this raw are.n. 

.Six montlis from the initial oj>eration epill)e!iza1ion of the new vagina 
appeared eoinj)iete. At prc.senl the jiassa'je aeconuinelates the lartre 
obturator siiown 2). whieh measures a inciies by inehc.s 

(diameter). A'heu ihe. mold is removefl. the epithelium eoniraets 
.sliuhllv pre.setitinir Ih'- sauic cornmated apf>ear;inec as the normal 
vaeina'- Irsdieii. the n<-w ti'-sue n-.-etuhles eio-'-Iy vaeina! ej»ilheliuni 
in all rcsjieeis and jadvic examinalijiu n-veals siitiilar tindings to what 
r»ne would eXT)>>et in a woman who has had a total hysten'etomy. Th<- 
ovari<-s are j'eadily paljOrible. hollowing eojjijtieii.m of the vaginal 
i)assa'’'-v.a.v. .an attr.ef; of a.enie- aruM ndieilis permitted I.aparotomy 
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at -wliieh lime it -was possible to take photographs of the pelvic floor. 
The findings were quite interesting. The ovaries and rudimentary 
tubes Avere present, but there was no uterus and the pehdc floor was 
perfectly smooth. Extending caudally from the region of the ovaries 
were two cord-like structures of muscular appearance Avhieh terminated 
blindly in a bulbous nodule on each side just Iavo inches caudal to the 
ovaries. A feAv strands of tissue of the same appearance passed on 
dovm to merge Avith the flat pelAuc floor. The interpretation is that 
the nodules are the anlage of the IMiillerian ducts AAdiich failed to de- 
scend sufficiently to unite in the midline to form tlie uterus and vagina, 
AAdiile the strands of tissue AA^iich reached the pehdc floor are the rudi- 
ments of the ducts of Gartner. 



Pig. 4. — Abdominal laparotomy, tenaculum holds ovarv. Note absence of uterus. 
Pelvic floor is flat except for ridge between bladder and colon. 


Clinically, at the present time the A’-agina AA^ould appear to be of 
normal dimensions, Init it is .still necessary to Avear the obturator inter- 
mittently to prevent shrinkage. This has been observed to occur sIoaaAj^ 
if the mold is left out many days in succession. There is no muscle 
AA-^all in this iieAV A'agina to help it maintain its tone, and capaciousness. 
The patient is at present engaged and hopes to marry in the near fu- 
ture, the prospects of infertility haAung been clearly outlined to the 
fiance. Probably folloAving marriage the obturator aauII not need to 
be used so frequently. 

Vaginal Cytology . — Vaginal smear studies Avere made folloA\dng the 
completion of squamous epithelization. The results reA^ealed that the 
neAv mucosa is desquamating, reacting to the ovarian hormones in a 
similar manner to the normal Amgina. Daily smeai-s Avere prepared in 
our Department of Vaginal Cytology, interpreting the cyclic changes as 
described by Papanicolaou^ and De Allende, Shorr and Ilartman.- In 
our laboratory, A\-e have AA-orked out a technique of doing a cornification 
count comiiarable to a blood count. The number of cornified cells 
present out of a total of one hundred epithelial cells counted, gives the 
percentage. This, it is felt represents faii’ly accurately (when done by 
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Fig-. 5 . — Shou'ing coniiflc.-itlon cui'\'e. Arroivs slion' time of smear (below) illus- 
trating two stages. 



Fig. G. — .Sliowing prornen.'-triial (lnt*'al) pbn.‘--e. Xote folding and flumping of 

cc-Il." v.dilch stained baroplilllc. 
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a standard routine) the quantitative level of estrin at that particular 
time. Daily eornification counts over a period of several Aveeks AAdien 
charted on a graph give a eornification curve Avhieh aauII sIioav the ebb 
and floAV of the secretion of this hormone. (Fig. 5.) In this case plotting 
the eornification counts rcA^eals a cyclic trend as shoAAUi. Study of the 
smears from Aveek to Aveek has revealed tAvo different phases Avhich seem 
to correspond to the regcneratiAm or follicular (Fig. 7), and the secretory 
or luteal (Fig. 6). Note that in the follicular phase the cells are more 
discrete, the cornified cells are large and Avafer-shaped Avith a small 
deep-staining nucleus. The eornification count is highest during this 
phase and many precornified cells and cells of the estrogenic superficial 
series are also present. In the luteal phase (Fig. 6), the cells shoAv more 
folding and shrinkage, there is A\^ell-marked clumping of epithelial cells, 
the cornified cells diminish and the basophilic-staining estrin AvithdraAAml 
and luteal superficial cells become more prominent. (Fig. 7.) 

It AAmuld appear from the smear studies that AA^hile there is eAudence 
of cyclic changes, the degree of oAmrian aetiAuty in so far as estrin- 
secretion is concerned, is on the Ioav side of normal. Many normals sIioaa^ 
a eornification level up to 60 per cent or 100 per cent. The highest 
leAml reached during the cycles under im-estigation aa'us 40 per cent. 

From the eornification eur\’-e and the finding of the tAvo phases, the 
approximate time of ovulation and of menstruation may be postulated. 
That ovulation is occurring cannot be said Avith absolute certainty, but 
there AAmuld appear to be presumptiA^e evidence of this phenomenon. 

It has been stated that only tissues deriA^ed from the IMitllerian duets 
respond to the ovarian secretions. In this case, the vaginal tube defi- 
nitely had no J\lullerian origin, as it grcAv up from the vuhm under our 
eyes. Yet. in its iicav environment, it is very definitely reacting to the 
OAmrian secretions. It Avould appear that the same cyclic phenomena 
occur in the vulval squamous epithelium. 

Summary 

A case of congenital absence of uterus, A'^agina and hymen has been 
presented AAdth a simple method of producing a satisfactory' artificial 
vagina AAuthout resort to major surgery, AA’hile the patient may be kept 
ambulatory. 

Cyclic OAmrian changes liaAm been deiuonstrated in the artificial 
A'aginal mucosa AAuth differentiation of tlie tAVO phases (follicular and 
luteal) in tlie Amginal smears. A eornification curve representing the 
A’ariable quantitatiA^e level of estrin secretion Avould appear to folloAv 
the approximate anticipated pattern in accoi'd Avith the cyclic phases. 
The approximate times of oAUilation and menstruation have been 
hypothicated. 
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LYMPHOGRANULOMA VENEREUM IN PREGNANCY 


William F. Fixn, SLD., New York, N. Y. 

(From the Department of Ohstetriat and Gynccolopp New York Hospital and 
Cornell Univer.tily Medical College) 

L \ I\rPlTOGRANULOj\IA venemiiii is a disease of many aliases — 
j lymidiopathia venereum, hinpliogranuloma inguinale and Nicolas- 
Favre disease. This last name has special reference to the type asso- 
ciated with inguinal adenopathy which was described in 1913, by 
Nicolas and Favre. In 1928, Frei first demonstrated that the skin test 
which bears his name, was frequently associated with stricture of the 
rectum. Two years later, in 1930, Hellcrsirom and Wassen i.solated 
the vii-us Avhich cau.ses this di.sea.se and transmitted it to monkeys by in- 
tracereliral in.iection. The past decade has witnessed the tran.smi.ssion 
of the disease to a Iiost of other animals, the u.se of comiilcment fixation 
tests and the development of a mouse-brain antigen for .skin te.sting. 

Lymphogranuloma is caused by a virus which is about the same size 
as the virus of smallpo.x — 0.1 to 0.2 microns. The virus readily passes 
through a No. 5 Berkcfeld filter. Cytoplasmic granules which are seen 
in the exudate, are believed to be due to the virus. 

There is an apparent increase in the incidence of the disea, se, but this 
may be due to increased recognition. There were, during the yeai-s 
1934 to 1940, according to Crace, 35 patients with lymphogranuloma 
venereum admitted annually to the New York llo.siiilal. This con- 
stitutes 0.1 ])er cent of the total admis.sions. 

The disease begins insidiously. After an incubation period of 2 to 
3 weeks, a jirirnary lesion develoji.s. This may lie cither an ulcer or an 
herjietii'orm lesion. It is located on the vaginal or rectal mucosa, or 
on the surrounding perineal skin. Because of its innocuous character 
and transient nalui'c, it is rarely seen. During the next 10 to 50 days, 
sy.stianic, involvement occurs. The Frei test which like the tuberculin 
tc.si merely irnlicates sensitivity, then heconn.'s ])osilive and remain.s so 
for life. 

Tliere are three main types of lytiii>ho"ranuloma venereum — the 
anorectal '.vhich is the larae.st groiij). comi>ri.sintr (iO ])ci“ emit of the 
<*;!sc.s, the iiitruinal which acfounts for 25 per cent of the ca.sc.s, and lastly 
the ircJiital lyi)e rvluch cftiisists of oidy 10 per cent of the cases. 
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In the mal^ the primaiy lesion is usualh' on the penis. Because of the 
bunphatic drainage the inguinal glands are involved, while anorectal 
involvement is less common in the male. In the female, however, the in- 
guinal nodes are rarely affected ; genital and anorectal localization being 
more common. In the inguinal type, there are indurated inguinal nodes, 
Avhich later suppurate, lea^’ing draining sinuses. It is a clinical obseiwa- 
tion that patients Avith inguinal adenitis rarely have anorectal infection. 
During this period, there may be systemic symptoms — such as fever 
Avhieh is remittent in type, headache, malaise and arthritic pains. The 
genital type is either an ulcerative lesion (the so-called esthiomene), 
or else shows the late changes of bunph stasis and fibrosis which result 
in elephantiasis. Incidentallj’’, an indolent vulvovaginal ulcer is the 
most infectious variety of lymphogranuloma venereum. By far the 
greatest percentage of patients with ly 2 nphogi'anuloma A'’enereui7i has 
anorectal involvement. This is especially true of women. In the earh’ 
stages, there is a proctitis manifested bj’- bloodj^ purulent discharge 
from the rectum. In the later stages, there is stricture formation which 
results in increasing constipation and a decrease in the diameter of 
the stool. These strictures are usually 'single, but may be multiple, 
Thej'' are either annular or barrel-like, and may obstruct from 1 to 10 
centimeters of the rectal mucosa. Frecpiently, it is not tlie fibrosis of 
the strictured area which causes the obstruction, Init the superimposed 
edema from lymphatic and A’-enous stasis. Otlier rare types of lympho- 
granuloma venereum include edema of the eyelids and stricture of the 
urethra. 

Localization 

EARLY LATE 

Primary lesion Rectal stricture 

Inguinal adenitis Elephantiasis of the vulva 

Proctitis 

When any of the above sj^mptoms and signs are present, the diagnosis 
is readily made by the Frei test. This consists in the intradermal inocu- 
lation of an emulsion containing inacttyated Aurus. Depending upon its 
source, the virus is knoAvn . as human, mouse brain or chick embr.Am. 
When the test is read in 48 to 72 houi-s, an erythematous area, AA'hich is 
over 6 mm. in diameter and may be papular, A’esicular or pustular, is 
considered posith^e. Lygranum antigen has also been used in comple- 
ment fixation tests Avith 90 per cent accuracy. A biopsy may be taken 
AA'hieh shoAvs the granulomatous changes. There is usually an associated 
secondary anemia ; the sedimentation rate is increased ; and there is also 
a hyperglobulinemia Avith rcA'ersal of the A/G ratio. 

The eai’ly stages other than the inguinal adenitis are rarely treated, 
because they are rarely recognized. The bubos may be incised. Fuadin 
and tartar emetic haA'e been used. Sulfonamide deriA'atiA'cs are noAv 
used for the acute proctitis and ulcer stages. Frei antigen has also been 
used both subcutaneously and intraA’fenously in gradually increasing 
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dosage. For the late rectal strictui-c x-ray, incdicated enemas and 
dilatation of the rectum have been used Avith little effect. For advanced 
stricture colostomy, either alone or witli resection of the reclum, may be 
necessary. 

In obstetrical practice, we rarely see Ibc acute phases of bonpho- 
granuloma venereum since they are so ephemeral. The most common 
obstetrical complication is the rectal strict uit. Even at that, lympho- 
granuloma venereum is an obstetrical rarity. This may be due to the 
fact that sterility is associated with the later stages of lymphogranuloma 
venereum. Some idea of its incidence may be gained by realizing that 
at tlie Chicago Lying-in Hospital, only one case has been seen in the past 
10 years. In the Provident IIo.s])ital, Chicago, there have been 17 eases 
in the ])ast 5 years. At tlie Sloanc Hospital during the past 4 years, 
there have lieen 7 eases in 7,000 deliveries. 


IN{'I1)EN('E of LYMI-nOOKANUEOJrA A^EN'EHEUM in Pkegnancy 


Sloane 

Provident Hospital 
Chicago Lying-in 
New York Lying-in 


1 : 1,000 

17 easc.s in 5 j’cars 
1 case in 10 years 
11 cases in 10 years (1:2,500) 


The largest series in the literature consists of IS eases reported by 
Wilson and Hcsseltine from Chicago. In this group, 2 therapeutic abor- 
tions Avere done liecause of mai’ked perirectal fixation and previous 
colostomies. Of the remaining 16 patients, 33 delivered spontaneously, 
1 AA^as deliA^ered by forceps, and 2 by cesarean section. Both cesarean 
sections Avere performed beeau.se of dystocia due to soft tissue masses. 
It is interesting to note tliat of the 14 jiatients avIio delivered spon- 
taneously, 2 had colostomies. 


LYJirnoGRANUiiOMA Venereu.m at Chicago Lying-in Hostitae 
18 Case.s 

2 Tlierapeutic abortion.s (performed because of previous colostomy 
and perirectal fixation) 

IG Term deliveries 

1 Forceps 

13 Spontaneous 

2 Cesarean sections (because of dystocia caused by soft tissue 

masses) 

Of the 7 cases reported from Sloane Hospital, 1 Avas terminated at 4 
months because of associated myomas as Avell as rectal stricture. Of 
the remaining 6 cases, 4 Avere delivered spontaneously and 2 by cesarean 
section. It is of passing interest to note that in one ease a colostomy Avas 
performed simultaneously Avith the cesarean section. Their most in- 
teresting patient Avas a colored inultipara Avho had had bleeding for 10 
years from a rectal canal AAdiich AAms 0.4 cm. in diameter. The Frei test 
for 6 years had been positive as aa'cIL AYhen she fell into labor, tAvo 
AA^eeks prior to term, the presentation Avas breech. As the cord prolapsed, 
it Avas replaced and a No. 3 Voorhecs bag Avas inserted. Eight hours after- 
Avard, the patient Avas easily delivered of a stillborn infant, but 4 
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hours after delivery, she complained of abdominal pain and distention ; 
17 hours after delivery, an enema was given without return, and 21 
hours after delivery she died. Autopsy revealed 1,500 e.c. of fluid in the 
peritoneal cavity, and a transverse rupture of the rectum above the 
site of the rectal stricture. A similar case is reported by Gaines and 
McDowell. An unregistered primigravida entered late in labor, at 
which time rectal examination revealed a tight stricture which extended 
as far as the finger can reach and marked thickening of the rectovaginal 
septum. After delivery by forceps was attempted unsuccessfullj’-, a 
version and extraction were perfonned. The chin was impacted in the 
birth canal and was delivered only with great pressure. The patient 
died 5 hours following deliver}’", post mortem revealing a transverse tear 
in the rectum about 9 cm. above the anus. Unfortunately, there was 
no oiipoiTunity to do a Frei test. 

Case Eeports 

In the past 11 years, there have been 11 patients with lymphogranu- 
loma venereum in the New York Lying-in Ho.spital. The salient points 
in the histories of these patients Avill be briefly outlined : 

1. E. N., a colored para 6, gravida 10, had a positive Frei test as tlie 
only evidence of her involvement with lymphogranuloma venereum. 
All her deliveries were uncomplicated. 

2. D. I\I., a Porto Rican had a fistula-in-ano and a positive Frei test 
in 1933. There was no other evidence of the disease. Four years later in 
1937, a full-term spontaneous delivery occurred. 

3. B. W., a white multipara had an acute proctitis and a positive 
Frei test in February, 1938. In July, 1938, a spontaneous abortion 
occurred and in 1939, a full-term spontaneous delivery occurred. There 
was no stricture formation. 

4. P. B., a colored para 0, gravida 3, had syphilis and a rectal stric- 
ture. She died in the sixth month of pregnancy of arsenical encephalitis. 

5. C. i\I., a Porto Rican multipara had had 4 uneventful pregnancies. 
During her fifth pi’egnaney, she developed rectal bleeding, and pencil- 
like stools. An annular stricture was discovered 6 cm. above the 
sphincter; Frei test was positive and biopsy showed an acute granuloma. 
The delivery was without event. 

6. E. W., a colored primipara had been known for the past 8 years 
to have a stricture aliout 5 cm. above the sphincter. Her Frei test was 
positive. Because of increasing constipation, a colostomy was contem- 
plated, but was not performed because of the marked decrease in con- 
stipation which accompanied the pregnancy. An uneventful spon- 
taneous delivery occurred. 

7. A. W., a colored para 1. gravida 3 had two therapeutic abortions 
elsewhere because of a rectal stricture which began about 3 cm. a])ove 
the sphincter. A full-term spontaneous delivery occurred after 6 hours 
of labor. 

8. F. R., a colored multipara had previously had a colostomy per- 
formed because of rectal stricture. Her Frei test was questionable. In 
early labor, a vaginal examination revealed induration about the rectum 
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whieli is described as feeling like a “rublier pipe.” A forceps delivery 
was performed with the accompaniment of a third degree tear. 

9. E. P., a colored mnitipara had inguinal bubos 17 years previously, 
and had been constipated for 3 years. The Prei test was positive, and 
a rectal stricture was found 5 cm. above the .sphincter. A vaginal 
examination in labor revealed no involvement of the posterior vaginal 
wall. A midf creeps delivery was performed without difficulty. 

10. E. M., a colored primigravida had noticed increasing constipation 
for 6 years and the Frei test had been positive for 2 years. At that 
time, a stricture was discovered 5 cm. above the .sphincter. She was 
treated for associated lues. A vaginal examination during labor showed 
no fixation of the posterior vaginal wall. A low-forceps deliverj' was 
uneventfully pei’formed. 

11. H. M., this last case is reported in greater detail because it 'is the 
only case of lymphogranuloma venereum associated with rupture of 
the uterus that has been reported. The rupture, however, was not 
caused b.y the lymphogranuloma venereum as far as Ave can tell. This 
colored pai’a 4, graAdda 6, had been knoAAUi to haAT a rectal stricture 
about 5 cm. above the sphincter, and a positiA'e Frei te.st for 7 years. 
During this period, 4 spontaneous deliveries occurred. She aa^s simul- 
taneously treated for s.ATihilis. The finst stage occupied three hours. 
After 1 hour of second stage, the fetal heart .sloAved. . The patient AA^ho 
had previously been noisy, became quiet. The nurse AA^ho AA'as holding 
the fundus stated that it changed in shape. Since the A'ertex aa^s on the 
perineum in E.O.A. position, preparations Avere made for a forceps 
delivery. The right blade of the forceps AA'as readily inserted. As the 
operator’s left hand Avas inserted into the A'agina preparatoiy to the 
application of the left blade, the head rose out of the pehds and the 
patient’s blood pressure abruptly dropped to 6.5/40. Acting on the 
diagnosis of rapture of the uterus, a laparotomy AA'as immediately per- 
formed. On opening the peritoneum, a deadborn infant and the placenta 
AA'ere found bung free in the peritoneal caA'ity. On the anterior half 
of the loAA'er uterine segment just beloAv the Ica'cI of the internal os, AA'as 
a semicircular site of rupture AA'hich closely resembled the incision 
for subtotal liA'sterectomy. A .subtotal liystereetomy AA'as performed. 
The pathologic report stated that there Avas no involvement of the 
perieervical tissue by b'^phogranuloma A'enereum. The patient had an 
uncomplicated postoperatiA'e cour.se. 

Neaa' York Hospitai. — Experience 
11 Patients 

3 Without stricUire 

1 Positive Frei te.st alone 
1 Fistula-in-ano 
1 Acute proetiti.s 
8 With stricture 

1 Died of arsenical encephalitis occurring in the 
sixth month of pregnancy 
3 Delivered spontaueously 
3 Delivered by forceps 

1 Delivered by cesarean section (rupture of uterus) 

It is of note that one of the patients Avho delivered vaginally, had a 
colostomy of 10 years’ standing. 

The last point of interest is AA'hether lymphogranuloma venereum is 
transmitted to the fetus. lilost observers believe that if it is, it is not 
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by intrauterine spread, but rather during and after birth. Dick has re- 
ported many positive Prei tests in early life. Wilson performed Prei 
tests on 13 babies ; 12 of these were negative ; the thirteenth which was 
positive on the infant’s third and tentli days was negative at three 
months. It lias been adequately proved that lymphogranuloma venereum 
per se does not increase the stillborn rate. 

Summary and Conclusions 

In reviewing these histories, certain factors stand out. The patients 
are usually colored. They are almost invariably syphilitic as well, so 
that when patients have a rare venereal disease one can almost infer 
that they will have a more common venereal disease. These patients 
are frequently anemic. In deciding upon the type of delivery, a vaginal 
examination before the onset of labor or in early labor will give the 
most information. If there is marked perirectal fibrosis, or soft tissue 
masses, or fixation of the posterior vaginal wall, vaginal deliveiy will bo 
fraught with difficulty and danger. It is interesting to note that in 
both the eases of rupture of the rectum, breech extraction was per- 
formed. Hence, when the presentation is breech in a woman with a 
stricture of the rectum, external cephalic version should be attempted. 
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CALCIFICATION IN CEPHALHEMATOMATA OF THE 
NEWBORN INFANT 


J. E. j\IoRGAN, Clkvklaxd, Ohio 

(From ilie Department of Ohstelrics, Fairview Park Hospital) 

C EPHALHEMATOMATA of Ihe ncwboi’ii infant otg localized col- 
lections of blood beneath Ibe pei-iosteinn of one of the bones of the 
cranial vault. They may be .single or mulli])le. The entire periosteum 
covering that particular cranial bone is elevated. Cephalhematoinata 
may appear after a normal delivery, but they are certainly more fre- 
quent after long hard labons, particularly if there has been operative 
interference. 

The lesions themselves are not particularly dangerous, but since they 
are more common after difficult labors, babies presenting them bear most 
careful watching. The swelling appears the fii-st or second day after 
delivery, and usuallj' absorbs rapidlj^ after the first week of life. IMo.st 
of them are comjjletely absorbed by the third week. Since they usually 
run this innocuous 00111*80, the common plan of treatment is one of ut- 
most conservatism. The mothers who are naturally alai-med by this 
unsightly bump on their babies’ heads are bluntly told, “h^orget about it. 
It will go away. ’ ’ 

Unfortunately, all of them do not go away. A very appreciable 
number calcify, forming a more or less pci*manent deforming lump on 
the child’s head. While tliis lumii is of importance only from the cos- 
metic standpoint, it causes the parents great concern. Since its presence 
can be easily prevented, we believe that more attention .sliould be paid 
to the treatment of these lesions. 

The pathogenesis of this calcification is of interest. As has been 
noted, the collection of blood is beneath the periosteum of one of the flat 
bones of the .skull. The peiaosteum is adherent to the bone at its mar- 
gin, and can be elevated over its entire surface. The hematoma, there- 
fore, is sharply delineated by the margins of the particular bone which 
it happens to overlay. In one of the lesions which does not ab.sorb rap- 
idly, subperiosteal osteogenesis begins at the attached margin of peri- 
osteum all around the circumference of the bone. If absorption of the 
clot is completed at this time, the newly fonned bone can be felt as a 
slight ridge or elevation around the edge of the skull plate. This gives 
a false sensation that the central portion of this particular bone is de- 
pressed and can be mistaken for a depre.ssed skull fracture. 

If, however, absorption of the clot does not proceed rapidly, the newly 
formed bone at the edge grows .subperiosteally up over the dome of the 
bul'^e until at one stage only a .small area at the apex of the lesion lacks 
a bony covering. Shortly, this is also filled in, and the Jiematoma is 
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eompletel}^ roofed over vitli a thin pliable layer of bone. This bony 
covering rapidl.y becomes thicker and more solid until in a few weeks 
it clinically seems as firm as the remainder of the skull. We have serial 
radiographs depicting the various stages of this development. 

There is now a hard bony protuberance which persists for an in- 
definite-length of time. As the child grows, the protrusion seems to tend 
to fiatten and merge into the general contour of the skull, but it is an 
extremely slow process. 



* • 


Fig. 1. — Cephalhematoma completely roofed -with hone, in infant five -vs-eeks old. 



Fig. 2. — Bilateral calcified lesions persisting in child two and one-half years old. 

Three radiographs illustrating the condition are presented. Fig. 1 
shows a lesion completely calcified in a baby five weeks of age. Fig. 2 
shows bilateral calcified lesions on the .skull of a child two and one-half 
years of age. These had given the child's head a peculiar heart-shaped 
outline which, combined with a lack of hair had caused the parents great 
mental perturbation. These lesions are now flattening out and tvill 
probably disappear in time. Fig. 3 shows a well-marked lesion on the 
head of a boj^ ten years of age. 

Dr. S. J. Webster, of Cleveland, followed one lesion which persisted 
for more than twenty years. Therefore, while the tendency may be 
toward spontaneous cure it can certainly be slow. 
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We have elaliorated on the natural life cycle of these lesions in order 
to make our point concerning their ti’catmenl.. As we have mentioned, 
absolute conservatism is usually advised, Christojiher’ mention.s that 
Cushing has tried incising cephalhemalomata and evacuating the clots. 
Pie is, however, hesitant to do so because of danger of infection. Very 
little has ever been mentioned in Knglish litcralure conceining calcifica- 
tion of a cephalhematoma. No reference to the possibility w'as found 
since 1935. Two articles stressing the po.ssibilily have appeared in 
German ,]ournals dui'ing the same period. Ka.stendieck" presented sev- 
eral cases in Avhich ossification occui-red. Pie felt, that the cosmetic 
result was distressing, and mentioned that incision and evacuation of 
the clot might be tried as prophylaxis. However, he also felt that the 
danger of infection probably made such a procedure unjustifiable. 
Ottow^ presented several eases in which calcification occuri-ed, but made 
no mention of treatment either prophylactic or active. 



1 ^* 
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Fig. 3. — Large calcified ceplialliematoma on skull of cliild ten years old. 

PTom our experience we cannot agree with this absolute conservatism. 
We feel that the lesion should be clo.sely watched. At the end of two 
weeks, most of them are absorbing rapidly. These should, of cour.se, 
be left alone. In those which are not absorbing rapidly by this time, 
it will be found that the contents have liquified and may be easily 
aspirated. If a fairly large bore needle is introduced beneath the ele- 
vated periosteum, from ten to foi’ty cubic centimeters of thick bloody 
liquid can be withdrawn. The cyst then largely collapses; the .small 
amount of remaining contents rapidly ab.sorbs and permanent deformity 
is prevented. 

By use of standard aseptic technique, we can see no more reason to 
fear infection in these cases than in any other minor surgical procedure. 
In the. past five years we have routinely aspirated those which did not 
absorb rapidly, and have had no trouble at all. One of the first ones 
which we aspirated had been allowed to progre.ss until a thin layer of 
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bone entirely covered the dome of tlie liemaloinata. We introduced a 
stout needle through this light layer of bone and aspirated forty cubic 
centimeters of bloody fluid. We then mashed the fragile osseous dome 
down upon the underlying bone of the skull. Tlie pieces of it could be 
palpated lying under the skin and periosteum, feeling like small bits 
of crushed egg shell. This rapidly absorbed, giving a perfect cosmetic 
result. On the other hand, the persistence of an unsightly bony pro- 
tuberance on the baby’s head is most distressing. It undoubtedly causes 
no untoward functional results, but is certainly a negative advertisement 
for the obstetrician’s skill, vitiating what may otherwise have been an 
able- or even briUiaht delivery. 


Summary 

Attention is called to the fact that ossification not infrequently oc- 
curs in cephalhematomata of the newborn infant. Aspiration of lesions 
not absorbing rapidly is advocated to prevent unsightly deformity of 
the sloill. 
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INFLUENCE OF EPINEPHRINE UPON THE 
HUMAN GRAVID UTERUS- 


Robert A. Woodbury, Ph.D., M.D., and Benedict E, Abreu, Ph.D., 

Augusta, Ga. 

(From the Department of Fharmacology, University of Georgia School of Medicine) 

R UCKER’^ in 1925, called attention to the fact that studies published 
concerning the action of epinephrine showed opposite effects in 
different animals and even in the same species of animals with various 
conditions of the uterus. In his studies on intrauterine pressures of 
20 pregnant human beings, he observed that epinephrine decreased 
uterine activity in 80 per cent of the patients. The results of Bourne^ 
and of those from this laboratory® indicate that in human beings, 
epinephrine causes an initial brief period of increased activity followed 
by a short period of reduced uterine activity. Recently, Brown and 
Wilder^"® quote these latter studies to disprove Rucker’s statement that 
epinephrine relaxes the uterus. It is a common pharmacologic observa- 
tion that epinephrine in proper dosage can produce either excitatory 
and/or inhibitory effects upon a number of structures innervated by the 
sympathetic nervous .system. Both actions may be present and may 
tend to. counterbalance each other. The present studies were under- 
taken to determine whether epinephrine lias both stimulatory and in- 
hibitory actions upon the human pregnant uterus. 

Methods 

As previously described®’ ' a balloon tied to a catheter was inserted 
into the uterus of patients pregnant 9 months. The balloon was then 
partially filled with 30 c.c. of 0.6 per cent sterile sulfanilamide solution. 
The balloon and catheter, by acting as a foreign bod}'^, soon induced 
uterine contractions. After contractions were well e.stablished, epineph- 
rine was in.ieeted intravenou.sly in doses ranging from 0.01 mg to 0.1 mg. 
The rate of in.ieetion was varied. Rapid in.jection requiring 3 .seconds 
was used to simulate the usual intravenous admini.stration. Dilution 
of 0.01 and 0.02 mg. of epinephrine in 20 c.c. saline allowed slow injec- 
tions requiring six to ten minutes. This simulated the gradual ab- 
sorption resulting from intramuscular or .subcutaneous administrations. 
The injections of epinephrine were separated by periods of 10 to 15 
minute.s to permit recovery from previous administrations. 

Results 

The effects of epinephrine upon the intact gravid human uterus were 
found to differ with the drug concentration present at the site of action. 

*Aid from a ^ant from Eli Lilly and Company Is gratefully acknowledged. 
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Rapid intraveiioiis injection of 0.1 mg. (see injection 1) caused im- 
mediate strong uterine contractions ivliicli followed each other so closely 
that the uterine pressure remained elevated between contractions. The 
increased frequency is evidence of heightened excitability, the faster 
lise of pressure during onset of contraction and the .shorter duration of 
the contraction suggest that tlie epinephrine induced contraction mav 
not be the normal peristaltic-like type of contraction. Two and one- 
half minutes after the injection the uterine pressure was low, and there 
was only slight evidence of uterine aetiviiy for three and one-half min- 
utes. These results are in agreement with previously published observa- 
tions of the. effect of intravenous administrations.-''* Bourne and this 
laboratory have intei'iireted such recoids to indicate that epinephrine 
pauses a.dela.yed inhibition of uterine activity after the transient initial 
increased activity. Even though the pressures are low, Brown and 
Wilder interpret this delayed effect of eiiinephriiie as evidence of sus- 
tained muscular activity. 
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Fig. 1. — intrauterine pressures from gravid patients recorded by direct Method. 
scales are shown in units of 25 mm. Hg; base lines are interrupted at one 
iniftutG intGr\^tils. Solid lines above or below the time line indicate duration of in- 
jection. 


1. Epinephrine 0.1 mg. in 1:1,000 dilution was injected rapidiv. Note 
that premature contractions resulted, and that amplitude and fre- 
quency were increased. This interval of hypei activity was followed 
by a period of relative quiescence. 

2. Epinephrine 0.01 mg. in 1 :2,000,000 dilution injected slowly. Note 
Uiat amplitude of uterine contractions was decreased during time of 
injection, but there was no significant change in frequency or tone. 

3. Epinephrine 0.02 mg. in 1:1,000.000 dilution injected approximately 
twice as fast as in No. 2. Amplitude of contractions again reduced, 
but there was no significant decrease in tone or frequency. Secured 
from same patient as N'o. 2. 

4. Epinephrine 0.0.5 mg. in 1 :10,000 dilution injected rapidly. Note 
marked increase in amplitude of epinephrine induced contraction fol- 
lowing injection, followed by three contractions of decreased ampli- 
tude. Secured from same patient as No. 2 and No. 3. 


It seems reasonable that the action upon tlie nieriis might resemble 
that upon other structures such as tlie blood vessels in which inhibitory 
effects of epinephrine are present, and outlast the excitant effects. 
Since small doses can elicit this inhibitory action on blood vessels, it 
was considered advisable to determine tlieir effect upon the human 
gravid uterus. The amplitude of the uterine contractions was decreased 
when small doses of 0.01 and 0.02 mg. epinephrine, respectively, in a 
1 :2,000,000_ and 1 :l,0q0,000 dilutions were administered 'slovdy over a 
period of six to ten minutes (see injection 2 and 3). These slow injec- 
tions simulate the decreased rate of absorjition which occurs with hjqio- 
dermic administrations. These inhibitory effects are in entire agreement 
vdth the previously published observations of Rucker,^ who usually ad- 
niinistered the drug by the hypodermic avenue. Divergent results from 
different laboratories may sometimes be explained by the fact that the 
drug was administered by different routes. 
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Summary and Conclusions 

The rale and avenue of administering epineplirine influences its effect 
upon the liuman gravid uterus. Admin istcj-ed .sul)cutaneou.s]y, intra- 
muscularly or very slowly intravcnou.sl.y, .small doses reduce Ihe ampli- 
tude of uterine contractions. Administered in larger doses, heightened 
uterine activity precedes the inhibition, and both effects are pronounced. 
These observations concern only the normal gravid uterus, but they do 
suggest that epinephrine may reduce Bandl ’s ring and retraction rings 
if they occur. 
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COEXISTENT ECTOPIC AND UTERINE PREGNANCY 


H. E. Lawrence, jM.D., Bethel, Maine, and D. E. Elseimore, ]\I.D., 

F.A.C.S., Dixfield, Maine 

S LMULTANEOUS intrauterine and extrauterine pregnancy is one of 
the less common obstetrical complications. It is to be differentiated 
from comi^ouncl pregnancy which is a tenn used to designate pregnancy 
intrautero superimposed on an older ectopic pregnancj^ which has re- 
sulted in lithopedion formation.^ This differentiation may account 
for the rather considerable variation in the total number of cases re- 
viewed by various authors.^ It can be said, however, that over 300 
eases of simnltaneons intrauterine and extrauterine pregnancy have 
been reported.® 

Most of these cases appear to bo twin pregnancies, although some 
apparently are gestations superimposed on those previously’’ existing.^ 
The condition appears to be more common during the latter part of the 
childbearing period, in mnlliparas, and in women who have a family 
history of multiple pregnancy. The extrauterine pregnancy may be 
ovarian, tubal, or abdominal. 

The importance of the condition lies in the difficulty of making a 
correct diagnosis and in its high mortality. In one series of 170 cases, 
the correct preoperative diagnosis was made in only 7 cases, and in 
another series of 32 eases, the preoperative diagnosis was correct in 
only 3 instances.® j\Iost commonly, the picture in early eases seems 
to be that of an ectopic pregnancy. Enlargement of the uteiais is then 
considered to be only that usually seen associated with an ectopic preg- 
nancy, and the intrauterine gestation is overlooked unless there be signs 
of an impending abortion.® Indeed, it may happen that the uterine 
abortion precedes the rupture of the tubal pregnancy. More tlian forty 
cases of this kind have lieen reported.® 

The seriousness of the condition is shown by the fact that the mortality 
rate for the whole series of 217 eases reviewed by Gemmell and klurray® 
was 20.7 per cent. After excluding the cases in which the diagnosis was 
made only at autopsy, the rate was 14.4 per cent. 

It seems to be generally agreed that the onI.y treatment is surgical. It 
is advised that if the condition is discovered in the early months of preg- 
nancy and both fetuses are living, the ectopic pregnancy should be 
removed. If both fetuses’ are living in the late months, the treatment 
is expectant, with laparotomy at term. If the ectopic fetus appears to be 
dead, removal is commonly advised; otherwise, some of these patients 
pass the fetus piecemeal through fistulas.® 

Case Report 

M. M., a 32-year-old housewife, mother of four ehildren, was first 
seen August 27, 1943, complaining of occasional nausea, and of ab- 
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normal flow. Her last menstriial period had begun July 15. j\ugu.st 
6, three weeks before being seen, .she had begun to have occasional 
episodes of slight nausea. A week latei’, she began to pass a few drops 
of dark i-ed blood each day. Three da 3 ^s latei' .she had a stem jiessary, 
which bad been inserted by an o.steojiath for coniraceptive purpose.s, 
removed. Her .symjiloms continued. 

On phy.sical examination at this time, August 27, she was afebrile, 
and was slightly tender over all of her lower abdomen. There was 
a sensation of a .small .suprapubic mass. On pelvic examination, the 
uterus .seemed enlarged to the size of a three months’ pregnancy; the 
cervix seemed .slightly soft. The brea.sts were negathm. The impre.s- 
sion was that the patient was probably jiregnant intrautcro, and was 
threatening to abort, or that she had intramural fibroids. Urine was 
obtained foi- an Asehhcim-Zondek test, and the patient was sent home 
to bed. 

Three days later, the patient was seen at home complaining that on 
two consecutive mornings .she had had ralher severe lower abdominal 
cramp.s, similar to labor paims, and of sufficient severity so that .she 
had wept with them. At the time of the cramps on the first day, .she 
had had enough bright red flow to recpiire one or two pad.s, but on the 
second morning, the flow had become dark brown in color, and was 
onlj’’ slight in degree. Hospitalization was advised, and was carried 
out the same dajL 

The patient’s past history was not of intei'est except for her 
men.slrual and marital hi.stories. Her catamenia had begun at thirteen, 
had always been regular in a 28-day cycle lasting 4 to 5 days without 
pain. She had man-ied at 17 yeai's of age, and had not become pregnant 
for .six years, in spite of using no contraceptive precautions. She had 
then had four uncomplicated pregnancies preceding her pre.sent illne.s.s, 
her 3 'ounge.st child being throe ,vears of age. 

One maternal gi'eat gi-andfather was a twin, and his wife was al.so 
a twin. The patient’s brother was the father of twin sons. There was 
no twinning among the husliand’s relatives. The s.ystemic review was 
noneontributory. 

The positive plwsical findings of interest were limited to the abdomen 
and pelvis. The abdomen was obese. The up])er quadrants were nega- 
tive to palpation. The lower midabdomen was .slightl.v tender, and 
there was a sensation of suprapubic resistance. There was verv slight 
tenderness, and very .slight rebound tenderness in both lower quadrants. ■ 
The pei’ineum was relaxed. Bluisli discoloration of the vulva was not 
noted. The vaginal wall was not unusual. The cei'vix seemed .slighth’’ 
soft. Pain was induced on motion of the cervix. The uterus was en- 
larged to approximate^' the size of a three months’ pregnanc.y. No 
masses were palpable in the adnexa. Both adnexal areas were verj^ 
slightlj^ tender. There was no bulging oi- lenderness in the cul-de-sac. 

Examination of the urine .showed a pale amber, eloud.y siiecimen, of 
acid reaction and with a specific gi-avity of 1.018. Albumin 0, sugar 0. 
acetone four plus. The sediment showed an occasional white blood 
cell a few red blood cells, and a moderate number of epithelial cells. 
The hemoglobin was 88 per cent (Sahli); P.B.C. 4,380,000; W.B.C. 

6 950 Thei’e were 74 per cent polymorphonuclear cells, 23 per cent 
lymphocytes, 2 per cent stab cells, and 1 per cent basophils. The Kahn 
test was ne»ative. A preliminary diagnosis of intrautei'ine pregnancy 



LAWRENCE AND ELSEMORE : ECTOPIC AND UTERINE PREGNANCT" 711 


with threatened abortion was made, with the possibility of an extra- 
uterine pregnancy indicated as a second choice. 

The patient’s hospital course was uneventful and afrebile. She con- 
tinued to have a small amount of dark brown, foul-smelling discharge, 
but did not have any cramps while in the hospital. She was given 1 
mg. of progesterone intramusculai’lj' daily. The Asclilieim-Zondek test 
taken before admission was reported positive. On September 4, 1943, 
five days after admission, pelvic examination showed no tenderness or 
masses in the vaults, nor any tenderness in the cul-de-sac. The patient 
was discharged with a final diagnosis of tlireatened abortion. 

At home she stayed in bed, and progesterone was given every second 
dajL After riding home in a car, her bleeding increased slightly for one 
day, but this subsided so that she simply spotted a small amount of 
brown discharge daily. There was no more pain. Gradually she got up 
and about, and five days later came into tlie office complaining of being 
weak and chilly. She had no fever. Tlie hemoglobin Avas 88 per cent 
(Haden-Hausser). The progesterone Avas stopped, the patient Avas al- 
loAA’’ed restricted activity and Avas told to return in a Aveek. 

PiA’’e AA’eeks later, she returned saying tliat she felt someAvhat Aveak 
and had little appetite. She had had no more pain. Siie continued, Iioaa^- 
eA^er, to have a small amount of broAvn discliarge. At this time, the 
fundus Avas felt 4 cm. lieloAv the umbilicus. Tlie blood pressure AA^as 
110/70; AA'eight 173 pounds. The urine Avas normal. The pelvis Avas 
not examined. 

Three AA^eeks later, November 8 , 1943, sixteen AA^eeks after onset of her 
last normal menstrual period, the patient Avas seen at 11 a.m. at home, 
complaining of recurrence tliat morning of loAA^er abdominal pain. The 
pain Avas stead.y, and radiated doAAUi tlie anterior aspect of the right leg. 
The fundus aa^s ,]ust beloAv the umbilicus, and AA'as slightby tender. There 
AAms a slight tenderness in the left loAA^er cpiadrant. Since it AA^as thought 
the patient might be miscarrying, a rectal rather than a pelvic examina- 
tion Avas made. The cervix AA'as closed. No conclusions regarding the 
vaults could be draAAUi from rectal examination. The pain Avas not severe. 
She AA^as gwen medication for pain, and AA'as told she AAmuld be seen again 
in the evening unless she reported signs of impending termination of 
her pregnancy. 

Six hours later, the family called saying that the patient had been 
vomiting ever since shortly after the morning Ausit, and that the pain 
had become more scA^ere. At first glance, i1 Avas obvious she bad been 
bleeding internally, although her blood pressure Avas 110/50, and her 
pulse 96. She Avas pale and sAA^eating. She AA^as given morphine sulfate 
gr. % subcutaneously, and an attempt AAms made to secure an ambulance 
iimnediately. When she Avas placed in the ambulance, an intravenous 
infusion of 5 per cent glucose in saline solution AA’as begun, but it AAmuld 
not run due to our inability to raise the flask high enough. Because of 
delays in getting an ambulance and distance, it Avas 4^^ hours before 
the patient could be admitted to the hospital 27 miles aAvay. 

On admission, temperature AA'as 98.8, respiration 20, pulse 100, and 
blood pressure 110/40. The patient AA^as pale, sAveating, complaining of 
abdominal pain, fullness in the abdomen, and shortness of breath. The 
mucous membranes AA’^ere extremely pale; the tongue aa^s dry. The 
lungs AA^ere clear. The heart AA^as negative. The abdomen appeai’ed dis- 
tended, and there Avas very acute tenderness and spasm throughout. 
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The fundus could be felt just below the umbilicus. Since it was ap- 
parent that surgery was nece.s.sarj’-, pelvic examination was omitted. 

The hemoglobin was 61 per cent (Sahli) ; R.B.C. 3,500,000, W.B.C. 
12,550 with 75 per cent polj'^morphonuclear cells, 16 per cent Ijnnpho- 
cjdes; 4 per cent stab cells; and 2 per cent eosinophiles. The urine 
(catheterized) was clear, yellow, .specific gravity 1.018. Albumin, faint 
trace, sugar 0, acetone -f-+, 4 to 6 W.B.C. per high poAver field, and an 
occasional hyaline cast. 

Preliminary diagnoses Avere intrauterine pregnancy; intra-abdominal 
hemorrhage of unknoAAm cause; po.ssible ovarian cyst twisted on a 
pedicle; possilile pedunculated uterine fibroid tAvusted on a pedicle. 

OperaUon: (D.E.E.) Under nitrous oxide, oxygen, and ether anes- 
thesia the abdomen Avas opened through a suprapubic midline incision. 
Upon opening the peritoneal cavity, a large amount of blood AA^as en- 
countered. This Avas removed by suction and collected in a sterile flask, 
Avhich contained citrate. As much liquid blood and blood clots as pos- 
sible Avere removed. It Avas estimated that this amounted to about 2,000 
cubic centimeters. The uterus AA^as enlarged, soft and consistent AAutli a 
4 to 5 months’ pregnancy. The right tube and ovary AA^ere normal. The 
left tube and ovarj' Avere the site of ectopic pregnancy, AA'hich had rup- 
tured. There Avas a large rent, about 5 cm. long, in the tube, from 
AA^iich there AA^as free bleeding. Clamps AA'ere applied, and the tube and 
OA^ary on the left Avere removed. Double transfixed catgut ligatures Avere 
applied and the clamps removed. The abdomen Avas closed in layers 
AAithout draining. 

The specimen Avas examined and found to contain the head of a 
macerated fetus, about 2.5 cm, in diameter. The remainder of the body 
Avas not found. 

Subsequent Course. — During the operation the patient AA^as giA'en one 
unit of plasma and 500 c.c. of citrated blood. PolloAving the operation, 
her condition Avas relatively good, her blood pressure having been main- 
tained, and her pulse not having become elcA^ated. After .she had been 
returned to her room, 1,000 c.c. of the blood AA^hich liad been removed 
from her abdominal cavity Avas given. 

Her postoperative course Avas uncA’^entful. She had not felt fetal 
motion. On the tenth postoperative day, a film of the abdomen Avas taken 
but there Avas no evidence of fetal skeleton. This brought up the possi- 
bility of the enlargement of the uterus being due to a h 3 ^datidiform 
mole, or to fibroids. The patient AA^as discharged from the hospital fifteen 
days after operation. An Aschheim-Zondek test at this time Avas posi- 
th’^e. There had been no vaginal bleeding. 

Six daj^s later, the patient felt fetal motion strongb', although the 
fetal heart Avas not as yet audible. 

The remainder of the patient’s course Avas uncA'^entful. Throughout 
her pregnancj', the size of the fundus seemed to be greater than Avas rea- 
sonably to be expected. It AA^as .suspected that the intrauterine preg- 
nancy might be a tAvin one, but Iaa^o heads Avere not palpable, nor Avere 
tAA'o hearts audible, and on April 3, 1944, a plain film of the abdomen 
shoAA^ed onlj’’ one fetus. The calculated due date aaus April 22. and on 
April 26, at 11 p.m., the patient began to have mild uterine contractions. 
Six hours later, after a relatively easy labor, a 10-pound male infant was 
delivered from left occiput anterior position. There .seemed to be a 
definite increase in the amount of amniotic fluid, Avhich, together Avith 
the large size of the infant, probably accounted for the large size of 

the uterus. 
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Comment 

In the series of cases reviewed from the literature by Gemmell and 
Miirraj'',® there were 93 in whom the condition was discovered in the 
first half of the pregnancy, before abortion of the uterine ovum. Of 
these, 36 aborted postoperatively, and 32 carried the intrauterine preg- 
nancy to term. After attempting to analyze their data, thej’' conclude 
that there are no definite criteria on which to base the prognosis of 
the intrauterine ovum postoperatively, although they have the impres- 
sion that those patients hawng a large amount of intraperitoneal blood 
are more apt to miscarry. Details regarding the coituis luteum in the 
various ease reports are scant, but it is Imoum that not all of the patients 
in whom it was removed miscarried, and, on the eontrarj^ some in whom 
it was left did miseariy. No notice of the corpus luteum was made in 
our case, nor was it mentioned in the pathologic report. 

From the size of the macerated fetal skull removed at operation, it 
would appear that this was an instance of twin pregnancy, and that the 
circumstances Avhieh led to the patient’s first hospitalization were con- 
cerned either Avith a threatened abortion of tlie uterine ovum, or Avith 
a beginning rupture of the ectopic pregnancy. We made the mistake 
opposite to that usuallj’’ made; i.e., aa^c considered the situation to be 
an intrauterine pregnancy alone, AAdiereas it appears to be more common 
to consider that the pregnancy is ectopic alone. The unusual size of 
the uterus Avitli relation to the menstrual history led us in this direction. 

Summary 

Coincidental intrauterine and extrauterine pregnancy is a relatively 
uncommon complication of pregnancy, dangerous both for the mother 
and for the intrauterine ovum. A case is reported in Avhich the intra- 
uterine OAUim Avas carried to term. 
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SUPRACERVICAL PREGNANCY FOLLOWING SUPRA- 
VAGINAL HYSTERECTOMY 

Margaret Stanley-Browk, M.D., akr Frakgjcs E. Shields, 

New York, N. Y. 

(From th-c Departments of Surgery and Obstetrics of the Booth Memorial Hospital) 

S UPRACERVICiVL pregnancy following hy.sterectomj' is a veiy rare 
occurrence. There are reports of 6 ca.ses of pregnancies following 
hysterectomies, of whicli 4 were tnhal, 1 extrautcrine and 1 in the 
cul-de-sac posterior to the bladder. Two of these patients died of 
hemorrhage ; tAvo had the pregnancies remoA'cd hy operation ; one had 
a 7 months’ child deliA'ered bj’" laparotomy, and one had a 6 months’ 
child delivered from the cervix. Because of its unusual location, the 
following ease Avas thought AA'orth A\inle reporting; 

Mrs. P., AA'hile, aged 34, AA'as seen for the first time by one of us 
(P. E. S.) on October 5, 1933. She aa'os pregnant. The expected date of 
delivery Avas February 27, 1934. Physical examination and Wassermann 
test AA'cre negatwe. Prenatal course uncA’cntfnl except for nausea and 
some vomiting in first 3 months. Delivered (F. E. S.) February 28, 
1934, midforceps, because of midpelvic arrest, and median episiotomy. 
Patient AAms seen at intervals until 1937, Avhen she AA-as again pregnant. 
Prenatal course uneventful except for nausea and some Ammiting in 
first three months. Delwei-ed (F. E. S.) spontaneously July 24, 1938. 
In Augu.st, 1939, she complained of bearing doAATi pains in peh'is, short 
menstrual cycles. On examination “uterus larger and firmer than 
AAmuld be expected. No definite tumor outlined.” Irregular bleeding 
increased and in December, 1939, a curettage Avas done (F. E. S.). 
Pathological x'cport: “Glandular hyperplasia AA'ith marked hyperplasia 
of stroma.” PolloAA'ing this, the periods A\'ere regular and normal. 

In Augirst, 1941, she complained of backache. On examination, a 
fibroid Avas easily distinguished in fundus. Uterus Avas slightly enlarged.. 
Pessary Avas introduced. Backache Avas relieved. 

In January, 1942, patient Avas told that if she Avanted another baby to 
plan it soon. Patient said she and her husband liad decided against 
another pregnancy. 

In April, 1943, uterine fibroid definitely larger. Surgical consulta- 
tion (M. S.-B.). Hysterectomy advised. 

Patient Avas admitted to Booth Ho.spital June 5, 1943, and a .supra- 
cerAUcal hysterectomy Avas done (M. S.-B.) on June 6. Tlie uterus aaus 
amputated at the uterocervical .iunction Avithout removing the tubes 
and OAmries. The cervical .stump AAms closed AAuth 4 interrupted chromic 
sutures. The ligated tubes and round ligaments AA^ere sutured to the 
posterior lip of the eeiwical stump and the A’csiele fold AA'as brought 
OA'er to cover the area. The patient made an uneventful reeoA'cry. Fol- 
loAving this and until IMarch, 1944, patient AA'as aa'cII and had no com- 
plaints. She had fairly regular, scanty monthly bleeding. On ]\Iareh 
20, 1944, patient AA-as seen by both of us. She had missed one period. She 
Avas nauseated, having a fcAV hot flashes and occasional loAver abdominal 
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pains. On examination, cervix seemed well suspended, adnexa negative, 
no pathologic condition found. Endocrine therapy helped patient ^s 
symptoms. 

Patient reported a fiare-np of nausea and abdominal pain April 12, 
1944:. Examination at this time shoAved a softer cervix and immediately 
above it a small, soft mass. The nausea increased and the picture 
duplicated that of her two previous pregnancies. On examination, the 
mass was definitely larger and a diagnosis Avas made of a supravaginal 
pregnancy of about 6 AA^eeks. Patient entered the hospital on April 28. 


Bladder 

A 



Pig. 1. 



On April 29, 1944, an exploratory laparotomy Avas done. The ab- 
domen Avas opened through the old midlino sear Avhich had become hjqier- 
trophied and pigmented. The pelvis aa^is inspected. There AA'-ere a 
fcAv adhesions AAliieh Avere freed and the A’^esicle fold Avith the round liga- 
ments and tubes AA^as found to liaA’e been stretelied upAvard by a mass 
situated apparently on the cervical stump. (Pig. 1.) The vesicle fold 
AAms dissected free and laid back. Beneath the fold, there appeared 
tissue AAdiieh resembled placenta, and from this by blunt dissection, a 
sac of fluid containing a 6% Aveeks’ embryo AA'as shelled out intact. (Fig. 
2.) As much placental tissue as possible Avas remoA^ed, and the stump 
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of the cervix closed witli chromic sutures. The tubes were both resected 
and the round ligaments resutured to the posterior lip of the cervix. 
The vesicle fold was brought down over the stump and ligaments. The 
wound was closed in layers. The patient made an uneventful reeoveiy, 
and was discharged on the fourteenth day after operation. 

Examination on June 2, showed the wound was well healed, pelvis 
negative and her general condition excellent. 

Follow-Up Note . — ^Patient seen during the month of October, and 
found to be in good condition. 


Reference 

Connors, David A., Crcsci, .Toseph V., and Glass, Morris: Vaginal Delivery of a 
Six Months Living Cliild Four Years After Supravaginal Hysterectomy, Alt. 
J. Obst. & Gynec. 45; 309, 1943. 

Bovi'er, E. J.: Pennsylvania M. J. 33: 69, 1929-1930. 

Grigg, W. F.: Virginia 'M. Montlilj' 46: 9, 1919-1920. 

McMillan, W. A., and Dunn, E. H.: West Virginia iM. J. 16: 183, 1921-1922. 
McMillan, W. A., and Dunn, E. H.; Surg,, Gynec. & Obst. 33: 199, 1921. 
Wendeler, P.: Monatschr. f. Geburtsh u. Gynilk. 2: 210 (Supp.), 1895. 

Jacques, M. P.: Bull, et mem. Soc. nat. de chir. 46: 834, 1920. 

Liepmann, W.: Zentralbl. f. Gyniik. 51: 2479, 1927. 

Jaboulay, M.; Gaz. d. hop. 109: 1005, 1899. 

Schubert, 6.: Zentralbl. f. Gynilk. 51: 3238, 1927. 



ORTHOSTATIC ALBUMINURIA DEVELOPING LATE 
IN PREGNANCY- 

Herbert J., Sbion, jM.D., F.A.C.S., New York, N. Y. 

T his case is reported because first, it presented a trying if not 
serious diagnostic problem and, second, in a I’atlier extensive and 
careful perusal of the literature and standard textbooks on obstetrics, 
no mention is made of the condition other than in the few instances cited 
here. It is the author’s opinion that an occasional case diagnosed as 
mild pre-eclampsia or “low reserve kidney” of Stander and Pecldiam, 
may be in fact nothing more than ortliostatic all)uminuria developing 
late in pregnancy. Indeed, it is well known that in the later months 
of pregnancj’-, when the gravida assumes the erect posture, there is a 
tendency toward exaggerated lordosis, and iordosis is believed to be the 
principal cause of orthostatic albuminuria. 

The ease reported below might well have been put at strict bed rest 
or even hospitalized with a resultant clearing of the albumin from the 
urine. The obstetrician would then have felt tliat tlie bed rest plus the 
usual dietaiy restriction effected the ‘ ‘ cure. ’ ’ 

F. Cook and V. E. Lloyd^ report a case of albuminuria occui’ring 
late in pregnancy. Their patient, when put to bed, had no albumin in 
her urine but, the moment she was allowed up, the albumin recurred. 
No diagnosis was made, nor were any conclusions drawn from this case. 
G. W. Theobald,^ in a very comprehensive article, suggests the possibility 
of a mechanical albuminuria of pregnancy. He further states: “Albu- 
minuria, per se, bears no relationship to the toxemias of pregnancy.” 
However, no specific cases are cited. P. Balard^ reports the case of 
a woman who had orthostatic albuminuria from adolescence until the 
time she became pregnant. During her pregnancy the albuminuria dis- 
appeared. 

Case Report 

S. A., white, 26 years of age, a private patient, Avas first seen at 
my office on April 22, 1941. At that time, she Avas pregnant for the 
first time, and her prenatal course Avas uneAmntful. Bi-Aveekly blood 
pressure determinations and urine examinations Avere normal. She 
did haAm a rather pronounced anemia AA'^hich Avas treated Avith iron 
per os and liver injections. She Avas delivered at term of a 5-pound 
5-ounee normal female infant, and the postpartum period Avas Avithout 
incident. The patient Avas next seen on August 6, 1943, at AAdiieh time 
she was again pregnant. Her last menstrual period Avas June 13, 1943, 
and the computed date of confinement Avas March 20, 1944. The Wasser- 
mann test AAms iiegatiAm, and the hemoglobin 80 per cent (Sahli). NeAmr- 
theless, a ferrous iron Avas immediately prescribed, but, notAvithstanding 
this, AAuthin 2% months, the patient’s hemoglobin had again fallen to 
60 per cent (the same as her last pregnancy). The patient’s prenatal 
course Avas again otherwise uneA’-entful, and she stated that she felt 
better during this pregnancy than she had in years. 

’Read at a meeting- of the Section on Obstetrics and Gynecology of the New York 
Academy of Medicine. May 23, 1944. 
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At the onset of lier pregnancy, the patient weighed 140 pounds; at 
the beginning of the ninth calendar month, slie weiglied 160 pounds. 
She was seen at tlie office on J^'ebruary io, 3944 and a marked trace of 
albumin was found in the urine; the blood pressure Avas 13 5/70. It 
was felt that this albumin might have been the result of vaginal con- 
tamination. On questioning, the patient .staled that .she had had no 
headaches, though she had suffered with them frequently prior to the 
onset of this pregnancy. There Ava.s no sign of edema of the face or 
extremities. A .specimen of urine sent to the office Ihi-ee days later con- 
tained two-plus albumin, and microscopic examination of the urinary 
sediment showed an occasional hyaline and tinelj’- granulai- cast, but 
no red blood cells. This micro.seopie picture I’cmained unchanged until 
delivery. Her blood pressure was 320/65, Aveighl 361 pounds, and a 
specimen taken at that time .shoAved four-plus albumin. There Averc 
no subjective complaints nor was there any edema. 

She AA'as put on a re.st regime and told to eat nothing but .small quan- 
tities of fruits and vegetables, cooked Avithout salt, and to drink 4 to 6 
glas.se.s of milk a day. Four days later, the urine boiled almo.st .solid 
Avith albumin, but the ]iatient’.s blood pressure and Aveight Avere un- 
changed. For the next tAvo days there was no change. 

By this time the patient AA'as someAA'hat disgusted. She .stated that 
.she had felt fine until the albumin Avas found in her nrinc, but the diet 
plus the re.st regime Avere “running her doAvn.” I-JoAvcA'cr. the im- 
portance of maintaining this routine Avas explained and the patient 
continued to cooperate. She retiu-ned to the office three additional 
times at three-day interA'als; each time the urine Avas loaded AAuth al- 
bumin, the blood pre.ssure Avas 115/60 and hei- A\'eight remained the 
same. Subjective .symjitoms of toxemia and edema Avere absent. She 
AA'as then told to do the folloAving: 

One hour after retiring, empty her bladder in a bedpan and discard 
that urine. The folloAving morning .she aasis again to empty her bladder 
in a bedpan, AA'ithout getting to her feet, and bring that specimen to the 
office. When she arriA'ed at the office, slie Avas again asked to A'oid. The 
tAA'o specimens A\'ere examined and the one voided early in the morning 
AA'as found to be albumin-free, Aidiereas the one taken at the office boiled 
almost solid. This same procedure Avas repeated on three succe.ssiA’e 
days AA'ith the same re.sults. 

It AA'as the author’s opinion that this aa'rs a case of orthostatic al- 
buminuria cloA'cloping late in pregnancy. Ophthalmologic eye gi’ound 
studies AA'ere reported as perfectly normal. Various laboratory pro- 
cedures AA'ere then carried out. The results Avere as folloAA's: 


Blood Count — S/14/4<f 

Hemoglobin — 73% 

E.B.C.— 3.75 million 
W.B.C.— -10,800 
Platelet.s— 100,000 
Myelocyte.s-Neut. — 2% 

Polys, nonsegmentefl — 29% 

Poly.s, segmented — 54% 

Lj-rapliORyte.« — 10% 

Monocyte/ — 5% 

Frcici ional Phen olsu If onplitlialein 

Mter fir.st 15 minutes 18% 

After .second 15 minutes 22% 

After third 15 minutes 19% 


Blood Chemistry 

Glucose — 89 mg. % 

Van Slj'ke Index — 41 (Stand- 
-ard clearance) 

Urea nitrogen — 11.7 mg. % 
Uric acid — 1.9 mg. % 
Albumin-Globulin ratio — 2.7 


Test for Kidney Function 

After fourth 15 minutes 8% 

After fifth 15 minutes 0% 

After sixth 15 minute.s 4% 
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On March 17, the head Avas found to lie fairly Avell engaged and the 
patient M^as told to take tAvo ounces of gastor oil. She AA^ent into labor 
at 6 o’clock that CA'cning, and AA'as deliA^ch’cd of a normal female infant, 
AA^eighing 5 poiind.s 9 ounces, fiA'e hours later. The postpartum course 
Avas entirely normal, and urine examination (catheterized), on t.AAm sepa- 
rate occasions, rcA'ealed neither albumin nor casts. The patient AA'as 
discharged from the hospital on the Ihirleenth postpartum day. On 
four subsequent occasions, coA^ering a period of three AA^eeks, her urine 
AA^as examined and found to contain neither albumin nor casts. 

Summary 

A case of orthostatic albuminuria occurring late in pregnancy is de- 
tailed. This diagnosis is probably indisputable, ncAnrtheless, in fair- 
ness AA'e may point out the folloAAung: Tlie blood count shoAA'ed a leuco- 
cytosis and a .shift to the left in the diff'oi'ential ; hoAA’CAnr, this is .surely 
not the blood picture of a toxemia ; the Van Slyke index standard clear- 
ance is at the loAA'er limits of normal ; the fractional phenolsulfonphtha- 
lein test .sIioaa^s a delayed excretion, but Ave may explain this by the fact 
that the patient AAms at term, and there is a knoAAOi hydronephro.sis and 
hydroureter late in pregnancy. Finally, the absence of subjectiAn symp- 
toms, the occurrence of albumin in the urine only on assuming the erect 
posture, the normal AA^eight gain, the absence of edema of the face or 
extremities, the repeatedly normal blood pre.ssure readings, the ab.sence 
of eye ground changes, plus the e.ssentially normal blood findings, all 
confirm the diagnosis. 
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AN UNUSUAL CASE OF ALLERGIC (ANGIONEUROTIC) 
EDEMA AND OLIGURIA ASSOCIATED 
WITH PREGNANCY 

Abbey Dahd Seley, New Yoke, N. Y. 

A ngioneurotic edema is not uncommon ; when extremely marked 
and associated Avitli pregnancj^ it is infrequent and, fortunately, 
relatively rare. This report is recorded liecause of the unusual and 
bizarre complications that may arise during the pregnant state. 

Mrs. B. C. presented herself at the office on 10/21/43 some 16 weeks 
pregnant. Prom tlie obstetric point of view, the pregnancy was to all 
intents and purposes, normal and the pelvis adequate by the usual 
clinical methods of measui'emcnt. She had had one child 3 yeare pre- 
viously, The labor lasted 24 houi’s and terminated in a spontaneous 
delivery; following the birth of the child, there occurred a retained 
placenta with a re.sulting mild postpartum sepsis. Fiu'ther question- 
ing revealed the fact that the patient, since her la.st pregnancy, suf- 
fered from edema oecui’ring at times on various parts of her body. Be- 
cause of this recurring edema, .she was studied at that time by the Mt. 
Sinai Diagnostic Clinic and found to .show sensitivity to numerous 
. foods and articles. At her hr.st visit to me, it was demon.straled that, 
although she had a patchy sort of edema of the face, hands, chest, legs 
and even the abdomen, neverthele.ss, her blood pre.ssure was 104/60, her 
weight 148 (ju.st prior to pregnancy, 139), her urine negative for^- 
sugar, albumin and microscopically. Since obviously this did not ap- 
pear to be a toxemia of pi’cgnancy, a tentative diagnosis of angioneurotic 
edema, generalized, was made. One and one-half grains of thyroid a 
daj’- were given because of a knoAvn minus 18 basal metabolic rate. 
For the next two months under this regimen and although the edema 
did not improve, it became no woi-se. Her blood pressure remained 
low, the urine was negative, and her weight gain Avas only 5 pounds. 
Shortly after this, however, there was a sudden change in the entire 
picture. Within four Aveeks. there AA-as a gain of 9 pounds in AA'eight, 
and the edema became more pronounced and persi.sted thi’oughout the 
entire day and night. The blood pre.ssurc remained Ioav (90 to 100 
systolic and 40 to 60 diastolic), and the urine analysis negatiA'e. The 
patient, noAV 30 AA^eeks pregnant, noticed that she aaus passing less and 
less urine. A earefuUy measured 24-hour .specimen Avas only 550 c.c., 
and, although repeated lor 1 AA'eek continuou.sly, the amount Abided 
remained in the neighborhood of 500 to 600 c.c. in 24 hours. Avith only 
one change: an increase in the specific graA'ity to 1.026 to 1.030. The 
edema at this time Avas massiA^e and the patient hardly able to get out 
of bed. A combination of theobromine-sodium-salieylate gr. 4 and 
aminophyllin gr. 1% every 4 hours by mouth A\'as prescribed Avith the 
most amazing results. The patient began to A’oid 3,000 to 3,500 c.c. 
daily for 4 days and then tapered doA\m to 2,000 cubic centimetei's. 
With this, part', but noAA'lierpvnear all, the edema subsided. As soon as 
the medication Avas .stop^^/the edema increased, and the amount of 
urine decreased to alarmin^y small amounts. Throughout this period, 
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the fetus seemed to be iirogressing iioiTnalljL Obviouslj^, the medica- 
tion was continued. On March 20, 1944, at 36 to 37 weeks’ gestation, 
the patient developed lower abdominal jjain which was assumed to be 
early and premature labor. Upon admission to Beth Israel Hospital, 
the pain stopped and, since there was no spotting or bleeding, and the 
cervix was closed with the membranes intact, she was sent home 18 
hours later. No sooner did she arrive home when the pair began again. 
The pain was more or less continuous in the lower abdomen only, lioth 
over the uterus and in the flanks and not associated with nausea, vom- 
iting or external bleeding. Tlie uterus, although tender, was not board- 
like nor in fact had any rigidity at all. Morphine was required to ease 
the pain. Fortunately, on 3/22/44, some 48 hours after the pain be- 
gan, she went into labor spontaneou.sly and was fully dilated in three 
and one-half hours. The membranes ruiitured spontaneously with a 
gush of frankl^y bloody amniotic fluid, and a few small dark blood clots. 
The head descended almost immediately, and a living male infant in 
good condition was delivered spontaneously. Immediately afteinvard, 
there was a gush of fresh and old blood and, by this time, it became 
increasingly’' obvious that we Avere dealing with a partial premature 
separation of a low implanted placenta. No difficulty Avas encountered 
with the placental delivery, and there AA’as no postpartum bleeding. 
Examination of the placenta rcA'ealed no unusual macroscopic abnor- 
malities. For the flrst 3 days post partum, the patient had no medica- 
tion and again voided only 18 ounces, or 540 c.c. of urine daily. With 
the resumption of medication, voluminous amounts Avere passed again. 
The baby liecame excessNely jaundiced some 36 hours after birth AAuth 
no other symptoms, but vitamin K, minims x tliree times a day, Avas 
administered nevertheless. The most curious thing began 56 or so 
hours post partum: the baby had the same kind of patchy, almost 
braAvny edema of the face, abdomen, logs, etc., that the mother had 
eAudenced. The blood examination AA'as more or less noi-mal AAdth 117 
per cent hemoglobin and 5.8 million red blood cells Avith the usual con- 
figuration of AAffiite cells. The baby left the hospital ll-^ ounces over 
birth Aveight with the jaundice almost gone, and the edema still present 
but less. At no time did the infant haA^e a urinary shut doATO. The 
mother left the hospital in good condition Avith very little edema. 

The explanation of the phenomena described might be predicated on 
AAffiat is Imown about angioneurotic edema. The Iridneys shut doAvn,_the 
premature separation of the placenta and the edema AAdiieh this patient 
demonstrated are all due to vascular spasm AA’^ith diminution of blood 
floAv and stasis. As far as the baby is concerned, it must be assumed 
that either the tendency to angioneurotic edema AA'^as inherited or the 
toxin, if there be one, Avas transported across the placenta. It is an 
observed fact that patients Avith mild allergy Avho become pregnant seem 
to lose most of their allergic manifestations; seAmre allergy or allergy 
of long standing seems not to be favorably affected by the pregnant state. 
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PEEGNANCY NEAR TERM WITH PROLAPSE OF UTERUS 

WiLLiAji B. Pattkrson, M.D., PuuxEN-K, Maui, T. H. 

P rolapse of the utems at oi* near term is rare. KiheP recently 
reported a ca.se and stated that 203 oilier cnscs had been reported in 
the literature. Complete procidentia at or near term is almost impos- 
sible, and the following case was only ]iartial. IMy first thought was 
that there must be an abdominal pregnancy pushing the uterus down 
causing the procidentia. 

Mrs. H. I., aged 28 years, gi'avida vi, para vi, reported for her fir.st 
prenatal visit on March 16, 1944. Pier last menstrual period was on 
August 21, 1943, and her expected dale of confinement was May 28, 
1944. 

Pier past medical history was negative. She had had five pregnancies 
with the delivery of six living female infants. The fifth pregnancy 
ended three weeks prematurely with, the delivery of a five-pound infant 
who survived. She had also been admitted with false labor five weeks 
before term, during the fifth pregnancy. Her fourth pregnancy was 
twins, each of whom weighed four pounds, five ounces at bii’th. All of 
her other pregnancies had been normal, and none of the infants weighed 
as much as seven pounds at l)irth. 

Physical examination showed a pregnancy of about six to seven 
months. There were a eystoeele and a genei-al relaxation of the pelvic 
floor. Otherwise, the examination was negative. The urine and blood 
Wassermann tests were negative. The blood pre.ssure was 120/80. 

The patient was next seen April 10, at 10 p.m., when she reported to 
the hospital witli irregular labor pain.s. .She .stated that for the past four 
hours, a mass had l)oeu protruding from her vulva. She said that 
often during the past two weeks when she had done too much work this 
mass would protrude. She would lie down and gently replace it, and 
then take a short rest. On the day of admission, .she had done the 
family laundry, and tlie vulvar mass again ])resented itself. This time, 
however, it became larger than before and she was unable to replace it. 
After three hours’ time, she began having uterine pains and decided 
it was time to report to the hospital. ■ 

On admission, abdominal examination revealed a normal pregnancy 
of about seven months with vertex ])resentation. The fetal heart was 
140 and of good qualit.y. The uterine cervix was protruding through 
the vulva, and extended for six inches Ijetwcen the thighs. The cervix 
was swollen, edmatou.s, and mea.sured 214 inches in diameter at the 
tip. The tissue mass at the vulva was 314 inches in diameter. After 
sterile preparation, the cervix was gently compi-essed and replaced into 
the vagina. It returned easily and there was no tendency for it to 
recur with the patient lying down. The mucous plug was still in the 
cervix. To determine if there might be an abdominal pregnancy that 
had pushed the cervix down, I decided to introduce a finger into the 
cervix. The cervix easily admitted one finger, and the fetal head 
could be felt in the uterine cavity. 

The patient was then given morphine sulfate, gr. %, and put to bed. 
The uterine pains disappeared and did not recur. .She was kept fiat in 
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bed for three days, and then allowed to get np. Vaginal examination 
at this time revealed the cervix to be normal and one finger dilated. 
The edema had disappeared. 

On the fourth day, the patient Avas allowed to go home. She was told 
the nature of her condition and was instructed to rest in bed most of 
the time. 

One Aveek after discharge AAdien she Avas to return for a prenatal 
visit, she returned in labor. Labor had started at 1 a.m., and Avas pro- 
gressing normally. There had been no recurrence of the procidentia 
during the Aveelt at home. She delwered a male infant spontaneously in 
the L.O.A. position at 11 a.ji. after 10 hours of labor. The placenta 
delivered spontaneously in five minutes by the Duncan mechanism. The 
infant Aveighed fiA^e pounds and six ounces, and appeared about one 
month premature. With breast milk it gained rapidly and Avas alloAved 
to go home at the end of 10 days AAuth the motlicr. The mother’s course 
in the hospital Avas absolutely normal. 
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ARRHENOBLASTOMA OF THE OVARY 

C. Gordon Johnson, M.D., New Orleans, La. 

(From the Department of Gyneeology, Tulanc University of Louisiana, School of 
Medicine and Charity JJospital of New Orleans, La.) 

O ]^'' THE few ovarian tumors that exert endocrine influence upon 
tlie individual, the arrhenohlasloma hy fai- pre.sents the most color- 
ful picture. It is also the rarest of the ovarian tumors, but in most cases 
the clinical findings are quile definite, and the diagno.sis can usuall}" 
be made preoperatively. To date, thej-e have been approximately 60 
such cases reported in medical literature. Long and Zi.shind^ reporting 
on 98 solid ovarian tumors from the New Orleans Charity Hospital in 
a ten- 3 "ear period (1932 to 1941), found one case of arrhenoblastoma. 
j\'ty case was diagnosed during 1943 and it is indeed unusual, consider- 
ing the rareness of the condition, for two such tumors to be found in the 
same institution within a period of 12 .vears. Perhaps as these authors 
suggest, further study of solid ovarian tumors, that in the past have 
simpl.v been diagnosed as fibromas, maj' reveal the presence of an ar- 
rhenoblastoma or some other member of the special ovarian tumor gi’oup, 
such as granuloma-cell tumor, theea-cell tumor, Brenner tumor or dis- 
germinoma. 

The four conditions that miust always be differentiated arc: cortical 
tumors of the adrenal, pituitaiy ba.sopliilic adenomas, adrenal cell rests 
of the ovary, and masculinizing luteomas of the ovar.y. In adrenal 
tumors, the breasts remain of normal size, and there is marked hirsuti.sm. 
A tumor sometimes ma.y be felt in the kidne.v region, and there may be 
other adrenal s.Aunptoms. In basophilic pituitary adenomas, the patients 
are usually obese and present other .s,ymptoms, such as severe headaches, 
referable to a pituitary lesion. Hir.sutism is not a mai-ked feature. 
Adrenal cell rests maj" be found sometimes in an ovaty, and produce a 
tumor that exerts a masculinizing influence upon an individual similar 
to those with an ari-henoblastoma. Such a tumor is usually a highlj' 
malignant one, and the differentiation can be made onlj’’ by microscopic 
examination. The ovarian masculinizing luteoma is considered b,y 
Schiller and Novaty to be reallj^ a tumor of adrenal tissue in most in- 
stances ; therefore, a differentiation clinically would be a difficult, if not 
impossible, problem. 

Mo.st authorities report veiy little masculinizalion in tumors that 
are of the well-differentiated type, but this is not alwaj^s true. The case 
which I am I’cporting .showed marked masculinization, .vet the micro- 
scopic picture is that of a well-differentiated type. Konte and Ragins^ 
report a case of the intermediate type in a patient aged 47, who six 
weeks after removal of both ovaries and uterus, showed return of the 
clitoris to normal size, and complete absence of hair on the chest. 
Boltueh'* reported a case of the undifferentiated type in a woman aged 
28, who twelve da.vs after removal of the involved ovaiy, showed a 
beginning resumption of noi-mal voice, and complete return of menstru- 
ation on the twenty-sixth postoperative da.y, with normal breasts, and 
disappearance of abnormally placed liair. 

Case Report 

The patient (T-43, U.H. No. 81779, N. H., Gyn. Ward C 507), a young 
colored female, aged 24, was admitted to the hospital on February 20, 
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1943, with a chief complaint of cessation of menses and pain, and mass 
in the lower right quadrant. 

The present illness dates back to eiglit years previously, when at the 
age of 15, she suddenly ceased menstruating. Menarche was at 11 years, 
with a regular cycle of thirty days, with a period of 3 days. The cessa- 
tion of menses was sudden, and did not taper off. She went to see a 
physician, who gave her some medicine, and six months later she men- 
struated, but has not done so since. The patient noticed that her voice 
became harsher and deeper, the hrea.sts became smaller, and there was 
an excessive growth of hair over the body. It was necessary for her to 
shave daily. She states that she did not lose any sexual urge. 

The summer of 1942, she experienced a pain in the right lower quad- 
rant with fever and slight nausea. She consulted a doctor in the coun- 
try who sent her to Charity Hospital. 

Patient was married at the age of twent.v, with no pregnancies. The 
patient has for the last ten yeai*s drunk large quantities of water and 
has passed more than a gallon of urine (by measure) several times at 
night. 

Recently, she has had some blurring of her vision, and frontal and 
parietal headaches. She suffers from hot flushes. 

Physical Exaynin-afion . — Blood pressure 132/100, temperature 98.8° 
F., pulse 80, resjuration 18. There is a thick growth of hair on the up- 
per lip, chin and throat. The thyroid is palpable. A large mass is felt 
in the lower abdomen measuring 10 by 7 eentimetei’S. The mass is 
tender. The hair on the abdomen is masculine in distril)ution. The 
clitoris was enlarged to the size of the distal ])ha]anx of the little finger. 
The cervix is infantile in type. The uterus was small and retrovcrted. 
The left ovary is prolapsed and enlai’ged, and a large mass is felt in the 
right adnexal region. 

Laboratory Findings (2/22/43). — Red blood count 4,150,000, Hemo- 
globin 75 per cent, W.B.C. 6,000. Polymorphonuclear leucocytes 60 per 
cent, lymphocytes 19 per cent, monocytes, 19; eosinophiles 2 per cent. 
Urine negative on 2/23/43 and 3/4/43 B.M.R. on 2/23/43 was 26, and 
2/26/43 11 per cent. X-ray of the skull on 2/23/43, lateral view .showed 
no evidence of erosion of the sella, abnormal convolutional markings or 
calcifications. 

A preoperativc diagnosis of arrhenoblastoma of the right ovaiy was 
made, and on February 27, the patient underwent a laparotomy. A 
supracervical hysterectomy, bilateral salpingo-oophorectomy and ap- 
pendectomy was done; the left ovary being removed because it con- 
tained a tumor and the supracervical portion of the uterus being re- 
moved because both ovaries had to be. Her postoperative course was 
uneventful, and she was discharged on tlie twelfth postoperative da.y. 
Stilbestrol in dosage of 1 mg., three times daily, was started on the fourth 
postoperative day, and she was advised to continue this after leaving the 
hospital. However, she did not do this. 

Pathological Report: Gj’Oss. The specimen consi.sts of a uterus, both 
tubes and ovaries and a small portion of the cervix. The uterus 
measures 7.5 by 5 by 3 centimetei's. The myometrium is 1 cm. in thick- 
ness. The endometrial cavity is normal in size, and the endometrium 1 
mm. in thickness. On the left, the Fallopian tube is adherent to an 
ovarian mass measui'ing 4.5 cm. in diameter. Its external surface is 
smooth and grayish-white in color. Cut section of this tumor ma.ss 
reveals a cavity 3 cm. in diameter, which is filled with a soft, yellowish 
grumous material, and also some black hairs. 
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The right ovary is composed of a mass 13 cm. in diameter. Its cap- 
sule is white and smooth, but scattered, here and there, under the cap- 
.sule can be seen hemorrhagic areas of vaiwing sizes. The surfaces ex- 
posed by cutting show .somewliat of a soft heterogeneous surface com- 
posed of soft, yellowi.sh areas varying in size from 1 to 4 centimeters. 
Scattered throughout are also nodular hemorrhagic areas of vaiying 
sizes. Both these nodular areas are separated by trabeculations of 
fibrous tissue. A few small cjrfs up to 1 cm. in diameter are scattered 
through the tumor. The right Fallopian tube is firmly adherent to the 
capsule and stretched. 




Fig. 1. — Arrhenoblastoma. 


Microscopic. Section through both the tubes revealed a thickening of 
the wall with some degree of fibrosis. A number of pla.sma cells can 
be seen in the wall. Small areas of glandular formation, eompo.sed of 
mucosal tubal glands, can also be .seen buried into the musculature. The 
membrane is fiattened, and fibrosis can be seen in the stalks. The myo- 
metrium is normal. The endometi'ium is ati’ophic and shows early 
progestational changes. 

The left ovary reveals numerous corpora amylacia. Dense areas of 
hyalinization are present, in which is embedded, here and there, cal- 
careous material. In one area, groups of xanthomatous cells can be 
seen. In one area can be seen a cy.st wall lined by a flattened epithelium. 

The fight ovarian tumor consists in the main of tubular-like .struc- 
tures with imperfect lumina. The cells composing these .structures 
have large basally situated nuclei, the crfoplasm of which, more or le.ss, 

' streams into imperfect lumen. The nuclei are vesicular and the chro- 
matin is gathered in clumps. The cytoplasm is eosinophilic and granu- 
lar. Here and there, gathered in clumps throughout, are small areas of 
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interstitial cells. The interstitial and supporting tissue is made up of 
strands of well-formed connective tissue. In certain areas, there is 
necrosis and hemorrhage. Occasionally, one sees, in small areas, neo- 
plastic cells which have lost their polarity, and are scattered as single 
or small nests of cells in the interstices of the connective tissue. 

The diagnosis was bilateral salpingitis, left ovarian dermoid cyst, 
atrophic progestational endometrium and arrhenoblastoma of the right 
ovary of adult type. 



Fig:. 2. — Microscopic section of arrhenoblastoma. SIiows a characteristic portion 
of the tumor of tlie rigrlit ovarj'- Imperfect tubules with basal nuclei are prominent. 
These are separated by a supporting framework of connective tissue. The structure 
is that of an adult arrhenoblastoma. 


Summary 

Before operation on Pebrnary 27, 1943 : 

1. Abrupt cessation of menses at 15. 

2. Onset of masculinizing traits at this time (deepening of voice, ap- 
pearance of hair, a beard, masculine physique, atrophy of breast. Pro- 
gressive increase in sex desire, hypertropfiy of clitoris (all progressive 
from 15 to time of admission at M). 

3. Had pain in lotver abdomen, headaches. 

4. Eight abdominal mass found. 

5. Marked hypertroplij^' of muscles of shoulders and upper extremities. 

Since leaving hospital: 

1. Hot flushes 3 to 6 daily. 

2. Night sweats. 

3. Decrease in number and intensity of headaches. 

4. Marked increase in size of breasts. 

5. Loss of much hair on abdomen, back, arms and legs. Still has 
beard, shaves twice a week, not so thick, and does not grow as fast. 

6. Decreased libido. 
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7. No change in voice. 

8. Gain oi! 22 pounds. 

9. Some doci’ca.so of c]iloi’i.s' cniai'gemcnt. 

10. Muscles of upper extremity almost same. 

11. Chest plate negative foi* metastatic lesion. 

She was again put on sti]hc.strol in do, sages of one mg., three times 
daily, and advised to continue this drug until seen again. Her general 
health was excellent, and .she seemed quite satisfied with the results ob- 
tained following the removal of the pelvic organs. 

Conclusions 

A proved case of an arrhenoblasloma of the ovary in Ji 24-year-old 
colored female has been reported, with a follow-up nine months after 
removal of the tumor. Microscopic examination sliowed it to be of the 
adult or well-differentiated type. Following its removal, the patient 
became more feminine, but still retains some of the male characteristics 
that had developed in her at age 16. She retained hei’ depened voice, 
the clitoris remained somewhat larger than noi'mal and the muscles of 
the upioer extremity showed little change. She also reported that she 
still grew a beard that requii’cd shaving, but mueli less than before 
surgery. It is hoped that in time, most of these male characteristics will 
continue to dimini.sh. Tlie finding of an early proge.slationaI endo- 
metrium was, indeed, interesting and rather difficult to explain. The 
presence of a dermoid cyst in the opposite ovary offers additional cir- 
cumstantial evidence in support of the theory of teratomatous origin of 
the ovarian arrhenoblastoma. 

I wisli to acknowledge and also to thank Dr. Bjame Pearson of tlie Department of 
Pathology, Tulane University, for his excellent description of the tumor. 
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REDUCTION OF AN INVERTED UTERUS FOLLOWING 
INTRA VAGINAL PACKING 

Jacob Clahr, M.D., and Frederick Alfred Wurzbacii, Jr., j\I.D., 

New York, N. Y. 

(From the Obstetrical Service of Morrisania City Hospital) 

T his ease of inversion of a puerperal nterns is presented for its un- 
nsnal feature — complete reduction following intravaginal packing. 
One other similar ease was found, descrilied by Harer and Sharkey.^ 
In their case, the condition was diagnosed as a pedunculated fibroid, 
and a laparotomy was done with hysterectomy. ^Yhen the peritoneal 
eaAuty %vas opened, it was found that the ulerus, which had actually been 
inverted, had been replaced in the process of packing tlie vagina before 
operation. On examination of the excised uterus, no fibroid was found. 


Case Report 

Our patient was a 23-year-old white female, para ii, gravida ii, who 
was admitted to the Morrisania City Hospital at 3 :30 a.im. on October 3, 
1943, with vaginal bleeding as her chief complaint. 

Her first delivery had been spontaneous and uneventful. The past 
medical and surgical histories were essentially negative. 

■ During her present pregnancy, she liad received prenatal care from 
a midwife. She had a normal spontaneous deliveiy of a full-term 6i/4- 
pound female baby at home about 8 :45 p.m. on October 2 , 1943. About 
45 minutes after the deliveiy of the baby, a local physician was called 
by the midwife because she noticed a mass protruding from the vagina 
with the placenta attached. The physician, on arrival, found the uterus 
inverted with the placenta attached lying in a wash basin. The woman s 
condition at this time was good. He manually removed the placeiha 
from the uterus, and then pushed the fundus into the vagina. He 
thought that he had completel.y replaced the uterus. At 2:15 a.m., 4/i> 
hours following delivery of the baby, the physician was recalled beeimse 
the patient was bleeding. He found her in shock and bleeding. Her 
blood pressure was 70/40 and liemoglobin 40 per cent (Sahli). She was 
given an infusion of 1,000 c.c. of 5 per cent glucose, 1 e.c. of adrenalin 
and 1 c.c. of obstetrical pituitrin before being sent to the hospital. 

Examination on admission revealed the patient in moderate shock, and 
bleeding moderately. Her pulse was 140 and blood pressure 80/40. 
Since the diagnosis of inversion Avas not made by the resident,^ he_ gave 
ber Yz 2 o grain of ergotrate and 1 c.c. of ob.stetrical pituitrm mtia- 
iiiuseiilaiiy soon after admission. This was followed by a traiisiiision of 
500 e.c. of bank blood. At 5 :30 a.m. an abdominal examination revealed 
the fundus to be firm, 4 fingers belOAV the umbilicus, and altlioug no 
definite cupping was palpated, the fundus Avas not Avell rounded. le 
lost about 500 c.c. of blood from the time of admission to the tune slie was 
taken to the operating room (2% hours). Her general condition re- 
mained about the same. At 6:15 a.m. or 914 hours post partiim, le 
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patient was anestlietized in order to make a definite diagnosis and to 
check the bleeding. Examination disclosed an invei’sion of the uterus 
with about 3 inches of tlie firm fundus below the cervix. At this time, 
while the alidomen was well relaxed, bimanual examination revealed 
a definite cupping of the fundus. Simple palpation of the inverted 
uteras caused a marked increase in vaginal bleeding. The vagina was 
tlien packed with 25 yards of iodoform gauze, especially placed against 
the inverted uterus to control lileeding. No difficulty was found in in- 
serting this large amount of gauze. The patient’s condition remained 
about the same during this manipulation as noted by the blood pres- 
sure reading of 60/30 before anesthe.sia was begun, and 70/40 at the end 
of the procedure. Packing of the vagina checked the bleeding. The 
patient’s condition improved almost immediateljL Abdominal exam- 
ination 4 hours later, disclosed the uterus slightly cupped and displaced 
under the left costal border bj” the pack in the vagina. A second exam- 
ination 12 hours after the packing, revealed a well-rounded fundus with 
the inversion completely reduced (Pig. 1). She Avas given two more 



500 c.c. transfusions of bank blood and placed on .sulfathiazole lhei‘apy 
for five days. Fifty-six hours after the packing, the vaginal iodoform 
gauze was removed under a general anesthesia. The inversion was found 
completely reduced, Avith the fundus convex in contour. Taa'o fingers 
Avere introduced into the uterine caAOty to be sure that a partial inver- 
sion aboA'e the cei-Aux did not remain. The di.stended vagina disappeared 
following removal of the packing. The patient made an uneventful 
recovery, except for a rise in temperature to 102° F. just before she 
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signed herself out contrary to advise on the ninth day post partuni. Tlie 
uterus was well involuted, and there was no evidence of uterine pro- 
lapse. The familj’- physician reported that her temperature came down 
to normal on the second day at home. 

Discussion 

Since nothing is known about the conduct of the third stage in this 
particular patient, it would he very difficult to state definitely the cause 
of the inversion of the uterus. 

The treatment of this patient was conservative because she was in 
shock, and because slight vaginal manipulation caused a marked in- 
crease in the vaginal bleeding. Of late,^’ ^ there has been an increased 
trend to make no attempt to replace an inverted uterus when the patient 
is in shock. The mortality figures have been found to be lower, if reduc- 
tion of the inversion either by taxis or operative means is attempted 
after the patient has respondect to shock therapy. 




Fig. 2. 


Although the rounded fundus was not palpated until 12 hours after 
the vagina was packed, the uterine replacement probably began during 
and as a result of the packing. The cessation of the vaginal^ bleeding, 
and the immediate and marked improvement in the patient’s genm’al 
condition following the packing are in Pavor of this opinion. The 
possible explanation of how the packing reduced the inversion may be 
noted in Pig. 2. The overdistention of the vaginal vault with packing 
caused the constricting cervix (arrow 1) to dilate and, therefore, re- 
moved the ring gripping tlie fundus. Tlie dilatation of the constricting 
ring is the most important step in the reduction of an inverted uterus 
by taxis, also the packing caused pressure against the uterine wall just 
above the cervix (arrow 2). This technique corresponds to the proce- 
dure used in manual reduction of this conclition. Finally, pressuie 
exerted by the packing against the fundus further infiuencecl the re- 
placement of this organ (arrow 3). _ .. . ,. 

The authors would like to suggest that where vaginal packing is in i- 
eated in the treatment of an inverted uterus, a large amount of packing 
be employed. Since this condition is very rare and an obstetrician does 
not encounter more than a few eases during his entire experience, it 
would be very difficult for any individual investigator to evaluate this 
form of treatment. However, if success in similar cases were to be ob- 
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tained by otliers, the use oi! a large amount of intravaginal packing would 
emerge as another form of treatment of a very grave complication in 
obstetrics. 

The authors wish to acknowledge the very helpful assistance of Dr. Milton .T. 
Goodfriend in the i)rcparation of this paper. 
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ABDOMINAL CESAREAN SECTION AT THE CLEVELAND 
MATERNITY HOSPITAL 


W. R. Barney, M.D., F.A.C.S., avPTAiN John S. Fish, M.C., A.U.S., 
AND E. A. Riemenschneider, M.D., Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology University Hospitals, Western 
Deserve University School of Medicine) 

T his report deals with the obstetric eases delivered by abdominal 
cesarean section from the years 1931 to 1941. It comprises an 
analysis of 1,317 such operations, thus permitting a rather thorough 
study of certain phases of the subject. The cases included are from both 
the staff and private services. 

Incidence . — A true picture of the incidence of abdominal cesarean sec- 
tion on our service is probably not strictly obtainable. Due to the char- 
acter of the staff, many women in need of section are referred directly to 
the maternity division for this operation by pliysicians who do not have 
privileges allowing them to deliver their normal material here. 

The staff service is a part of the maternity district obstetric service. 
Normal multiparas are delivered in their homes. Primiparous patients 
and operative cases are cared for at Maternity Hospital or on the ob- 
stetric service of Cleveland City Hospital, both of wliich are under the 
direction of Dr. Arthur H. Bill and the Western Reserve University 
School of Medicine. 

It is necessary, then, to include the figures from all of these services 
to obtain a true section incidence (see Table I). This figure is further 
influenced by the fact that many cases in need of operative delivery 
are referred directly to City Hospital by general practitioners doing 
home deliveries among the financially poorer groups of our city. 


Table I. Total Delxveuies and Cesarean Sections 19.31 to 1941 



DELIVEPvIES 

sections 

Cleveland City Hospital 

5,429 

299 

Maternity Hospital — Private 

12,083 

776 

Maternity Hospital — Staff 

9,592 

667 

Maternity District 

19,717 



We have performed 776 private and 66S staff sections at Maternity 
Hospital, and another 299 at Cleveland City Hospital during this period. 
Our incidence is 1,743 sections in 58,830 deliveries at Maternity Hos- 
pital, on the jMaternity home delivery service and at_ Cleveland City 
Hospital. The incidence is therefore, 2.9 per cent. The incidence among 
cases delivered exclusively at Maternity Hospital is 1,444 sections ni 
23,396 deliveries or 6.1 per cent. The private incidence is 6.0 per <^Gnt 
while that of the staff service is 6.3 per cent. We have abstracted 1,31 ^ 
of these cases. 
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Type of Patient. — This series of 1,317 eases contained 596 staff 
patients, and 721 private patients. Most of tlie private patients were 
white and almost all of tlie colored patients were found upon the staff 
service. There were 1,043 white and 274 colored patients. The colored 
percentage is up paralleling that of the sections themselves — lliere being 
16 colored sections in 1932, and 53 in 1941. 

Mortality and MorMdiiy. — There were 24 maternal deaths in the 
series. This is a mortality rate of 1.7 per cent. The causes of death 
are listed in Table II. The mortality varied with the type of section as 
follows: laparotrachelotomy 0.9 per cent, classical 2.6 per cent, Porro 
6.1 per cent and extrap eritoneal no deaths. The private mortality was 
0.5 per cent wliile that of the staff .seiwice amounted to 3.3 per cent. 

Table II. Causes of AIaternal Death Following Cesakean Section 


CASES 

Broncliopncumonia 

a 

Postoperative shock (eclamptic) 

0 

Pulmonarj' embolism 

2 

Postoperative shock (.separation) 

1 

Generalized septicemia 

1 

Acute cardiac dilatation 

1 

Pgstpartum hemorrliage 

] 

Eheumatie heart disease (failure) 

1 

Peritonitis 

1 

Chronic pyelonephritis 

1 


Morbidity, figured as temperature of 38.0^ or over for two or more con- 
secutive days, was found in 594 eases or 45 per cent. This morbidity 
will be further analyzed later in this paper. The staff morbidity was 
54 per cent as contrasted with the private morliidity of 37 per cent. The 
morbidity among white patients was 41 per cent, while tliat of tlie 
colored group amounted to 60 per cent. 

Indications for Section. — The indications for section will be found 
tabulated in Table III. 

Table III. Indications tor Abdojiinal Ce.sarean Section 



CASES 

PEP. CENT 

Eepeat section 

404 

30.1 

Small measurements, etc. 

.354 

26.8 

Placenta previa 

120 

9.1 

Premature separation 

102 

7.7 

Toxemia 

101 

7.0 

Cervical dystocia 

04 

4.8 

Medical indications 

59 

4.4 

Pelvic tumor 

38 

2.8 

Unclassified 

70 

5.3 


Types of Section Done. — These 1,317 sections were divided as follows: 
classical 40 per cent, laparotrachelotomy 55 per cent, Porro 3 per cent 
and extraperitoneal 1 per cent. Among the classical sections, there were 
100 high and 430 low sections. The laparotraehelotomies were divided 
as follows: trarnsverse 702, and vertical 23. Eleven of the classical sec- 
tions and four of the laparotraehelotomies were followed by hysterec- 
tomy. 

Our morbidity declined about 20 per cent betwen the years 1934 and 
1941. During this time, the percentage of laparotraehelotomies was 
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more than doubled. In general, then, it niaj^ be said that morbidity de- 
clined as tJie low-flap operation was employed more often. 

What Procedures Affect the Morbidity . — It seemed interesting to at- 
tempt to And out what affected the morbidity rate in abdominal cesarean 
section. Several possible factors were, therefore, investigated. First of 
all, what was the effect of extra surgery? Further surgical procedures 
such as tubal resection, myomectomy, cornual resection, etc., were done 
in 253 cases. Of these, 39 per cent showed a morbidity. This is some- 
what less than the total morbidity. 

In 1,230 eases the membranes were intact, and in 90 they were rup- 
tured. The eases with ruptured memlu’anes showed a 60 per cent 
morbidity as contrasted with 45 per cent morbidity for the entire series. 

The cervix wms not dilated in 988 cases, and 38 per cent of these 
sho-wed a morbidity. In the eases showdng one to three fingers' dilatation 
at the time of section, 56 per cent showmd a postoperative morbidity, 
while 66 per cent of those over three fingers dilated umre morbid. 

In the cases of premature separation of tlie placenta, the morbidity 
was 59 per cent, wdiile the group sectioned for placenta previa ran a 
51 per cent morbidity. 

The effect of anemia is showm bj’’ the fact that the cases Avith a hemo- 
globin of 60 per cent or less, had a morbidity of 75 per cent. The cases 
Avith a hemoglobin of betAAmen 60 and 75 per cent shoAved a morbidity 
of 57 per cent, AAdiile Avith a rise of the hemoglobin to 75 per cent or 
over, the morbidity fell to 47 per cent. These figures AA-ould be even more 
striking had hemoglobin determinations been carried out routinely on the 
prtyate service rather than just on those patients AAdiose condition 
specifically Avarranted it. 

Morbidity increased Aidtli the number of rectal examinations. Mor- 
bidity due to some form of pelvic infection appeared in 1.9 per cent of 
those in Avhom no rectal examinations Avere done, Avhile it increased 
to 13 per cent in those AAdio had three or more rectal examinations. Pre- 
operative Arnginal examinations resulted in a morbidity due to pelvic 
infections in 20 per cent of the cases. It must be remembered in 
evaluating these data, that rectal and Amginal examinations are done 
most frequently in those cases AAdiere a potential morbidity already exists. 

Those eases Avhich had a trial of labor shoAved a morbidity of 54 per 
emit, Avhile there Avas a morliidity of only 41 per cent among the elec- 
tive sections. 

The effect of operating an anesthetic time is shoAAm in Tables IV 
and V. In general, the longer the operating or anesthetic time, the 
greater the morbidity. 


Table IA^. Time of Anesthesia and Morbidity 


MINUTES 

CASES 

MORBID CASES 

PER CENT 
.MORBIDITY 


20 to 30 

45 

8 

17 


30 to 40 

145 

64 

44 


40 to 50 

226 

98 

43 


50 to 60 

420 

188 

42 


60 to 90 

396 

182 

46 


Over 90 

57 

33 

57 



. cases requiring postoperatiAm catheterization shoAved^ a mor- 

bidity due to genitourinary tract causes of 15 per cent. This corre- 
sponds closely to the figure of 13 per cent genitourinary morbidity in 
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Table V. Time of Operation and Moiibidity 


MINUTES 

OASES 

MORBID OASES 

PER CENT 
.AIORBIDITV 

20 to 30 

212 

79 

38 

.30 to 40 

388 

153 

39 

40 to 50 

327 

147 

44 

50 to GO 

274 

130 

46 

60 to 90 

108 

G3 

58 

Over 90 

8 

5 

62 



Fig. I. — The effect of tlie use of the retention catheter on the ui’inary morbidity. 


the whole series, and also to that obtained in a serie.s of cases including 
all types of deliveries recently studied here. Those cases in which a 
postoperative retention catheter Avas used, however, showed a geni- 
tourinarj^ morbidity of only 4 per cent. In Fig. 1 the effect of the use 
of the retention catheter is shown graphically. 

Laparotrachelotomies required catheterization 31 per cent of the time, 
classical sections 26 per cent. Cases in which a retention catheter was 
used are not included in these figures. 

The causes of morbidity are li.sted in Table YI. 


Table VI. Causes of Morbidity 



CASES 

PER CENT 

Genitourinary tract 

173 

13 

Abdominal wound infection 

93 

6 

Pelvic infections 

73 

5 

Operative reaction 

67 

5 

Respiratory tract 

44 

3 

Retained lochia 

20 

1 

Phlebitis 

16 

1 

UnknoAvn 

89 

6 

Unclassified 

50 

3 


Other Considerations.— more than half of these eases of 
small measurements and cephalopelvic disproportion Avere alloAved to 
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have a trial of labor. The balance was operated upon as elective sec- 
tions. Laparotrachelotomy was used twice as often upon patients al- 
ready in labor, while the low-flap type of operation and classical section 
were done equally as often upon patients not in labor. 

The most popular type of premedieation was amytal and atropine, 
while amytal alone was a close second. A large number of the cases 
in labor was already started upon morphine and scopolamine routine at 
the time of section. 


Summary 

A series of 1,317 eases of abdominal cesarean section operated upon 
between the years 1932 and 1941 has been studied. This study included 
mortality and morbidity, the causes of morbidity and other considera- 
tions. 


Correspondence 


Cesarean Section .. 

To the Editor: 

The report by Eosensolm, Kushner and Wahrsinger titled “Cesarean Section at 
the Bronx Hospital” (American Journal of Obstetrics and Gynecology, August, 
1944, pp. 274-277) prompts this communication. 

There are several altogether remarkable facets in their report, the most outstand- 
ing being the obvious and total failure of an artificial obstetric oligarchy in its 
attempt at reducing mortality following cesarean section. Stimulated, apparently, 
by the Academy of Medicine report on maternal mortality and by figures obtained 
from the Hospital Information Bureau, the authoritie.'j at tho hospital set out to 
reduce the incidence and mortality of cesarean section. This was to be done b}' 
limiting the number of men privileged to do the operation and by consultation 
w'hich, “did not need to be direct.” If such consultation bears any resemblance 
to wdiat the autliors described as “telephone permission” in an emergency, then it 
probably is as valueless as telephone consultation. Obstetric consultation by 
telephone is invalid and futile. Tlie consultant must accept the interpretation of 
signs, symptoms and a dynamic situation as verbally conveyed to him by the man 
on the scene who may or may not be accurate, and who may or may not be ignorant. 
Tho consultant himself, awakened from a .sound sleep or disturbed at his o^vn work 
can .scarcely possess the intellectual clarity required to analyze a complex situation 
of which his knowledge is merely a verbal communication. Telephone consultation 
may have a certain “beauty” in a hospital record. Its practical value is nil. 
Obstetrics is still a clinical art. 

The plan of the Bronx Hospital (and there is nothing in the report to indicate 
success or failure in the reduction of incidence) was dangerous from at least one 
viewpoint. It fixed responsibility for the results of cesarean section squarely upon 
the shoulders of a little group of obstetricians and gjmecologists. From the day 
the plan was instituted, they could no longer lay the blame for .section mortalitie.s 
at the thre.sholds of, “surgeons, dermatologists, nose and throat specialists, and 
orthopedists.” (And one is forced to wonder whj' obstetricians eternally insist that 
surgeons cannot perform cesarean section. What obstetrician possesses the technical 
skill or the familiarit 3 - with the abdomen as a surgical field possessed by the average 
surgeon?) Having fixed responsibility, pre.sumablj- upon qualified obstetricians, at 
the end of a ten-j'car period there is reported a maternal mortalitj’ of 3.2 per cent. 
Is this remarkable? Is tliis tho fruit of noble experiment? Is it sufficiently superior 
to what the, “surgeons, dermatologists, nose and throat specialists and orthopedists” 
might have done? Would such men (it is incredible that their minds are as rigid as 
obstetric minds) in a time when the whole obstetric literature has fairlj^ screamed 
the infinite superioritj' of the low segment sections have done S5.5 classical sections 
out of a total of 494? Certainlj' obstetricians might have set a better example. In 
progressive action and thought classical section would be limited to 5 eases in 494 
and those would be in the rare in.stances in which the operator is unable to reach the 
lower segment because of intra-abdominal adhesions or wliere he choses to avoid the 
lower segment because of a low-lying placenta. And even this latter is no valid 
excuse for the employment of an inferior and outmoded technique. 

Citing McLane and Kuder, the authors venture a discussion of tlie problem of 
vaginal deliverj- in pregnancies subsequent to cesarean section. “These studies 
would indicate that the fact that a cesarean had been performed at one time does 
not preclude the poSsibilitj- of a vaginal delivery in a subsequent pregnancy but 
the fear of a rupture of the uterus must be kept constantly in mind, and the patients 
watched with utmost care during their pregnancy and labor.” Again, “Also, in 
cases of former cesarean section, the obstetrician may have the courage to permit 
vaginal deliverj'. ...” The hackneyed, “once a section, alwaj's a section” is no 
axiom. Ei-en those who hold it as such do not maintain that one section precludes 
subsequent vaginal delivery. Tlie expression is more a colloquialism wiiich handily 
explains a factual .situation; it means that the possibility of rupture of the uterine 
scar in labor must be reckoned with. Four in one hundred classical scars rupture. 
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One in four hundred lower segment sears ruptures. To permit labor is a gamble. 
There is no question that the odds greatly favor the patient but the element of 
chance still exists. Watching patients “with utmost care” is an excellent brand of 
nonsense since the only thing to watch for is the actual rupture of the uterus. The 
diagnosis of impending rupture is a great rarity. If, under exquisite observation, 
the rupture occurs in a well-equipped maternitj' where, within a few minutes the 
operator can open the abdomen and repair the damage, then disaster may be 
averted. If the rupture occurs with the patient at home, then rupture is sjoionymous 
■with death. Counter to the crippling fear of uterine rupture is the elective section 
two weeks before term. 

In the management of the pregnancy and labor subsequent to section, it is 
not the obstetrician who must be courageous. It takes courage to be the patient. 
The obstetrician risks little; “bubble reputation,” the annoyance of explaining 
mortality at^ a staff conference and the few hours of sleep stolen, perhaps, by a 
troubled conscience. The patient ri^ks life. It is not for the obstetrician to dictate 
management on the basis of academic or didactic reason or the statistic experience 
in fanciful obstetric writings. It is his duty to explain adequately to his patient 
and her responsible relatives the problem of scar rupture and to permit them freely 
to make the choice of procedure. How many patients will risk their lives over the 
questionable integrity of an unseen scar? How many patients will accept even 
the one chance in four hundred? Is it the happy sound of the words “watched •nitli 
utmost care” that accounts for their use? Whj' are we not told what to watch for? 
What is there to watch for? What is there in prenatal care which predicts the 
character of fibrous tissue in the uterine scar? "Wliat is there to predict the reaction 
of such tissue under the stress of powerful myometrial contraction? 

On page 277 the authors venture this: “the cesarean operation is not to be 
regarded as a panacea for all tj'pes of labor. ...” What is this creation? What 
ohstetrician has ever maintained the preposterous proposition that section is a 
panacea? What obstetrician has ever denied tlie risk and mortality attached to 
section? But there are obstetricians who know that the mortality of elective loxoer 
segment section is less than 1 per cent, and that the classical section was an excellent 
procedure ... in 1882. 

“The striking features of this report from the Bronx Hospital are first, the 
high maternal and fetal mortality, and second, the low incidence of the operation.” 
But one must note that the incidence of section in private cases is at least double 
that in ward cases. Does this arouse euriositj’? There need be no searching inquiry. 
The plain fact is that plans of management may be freely applied to ward cases 
(and daily they are applied and in maternities that would warrant the roaring 
applause of conservatism) which the obstetrician would never dare inflict upon his 
private cases. 

IWiether or not low incidence of section is salutary is a moot point. To de- 
liberately set out to reduce section incidence is a proceduie bearing unpleasant im- 
plications. The immediate question would naturally be, “What was going on 
before the crusade began?” Is it possible that concentration on a .superior tech- 
nique might make for a happier statistic picture regardless of incidence? Is it 
possible that obligatory consultation (?) is a form of meddlesome midwifery? Is 
a major weapon in the obstetric armamentarium such an evil that the energies 
of a staff must be directed toward limiting its use? Of what value is the opinion 
of the consultant whose avowed purpose is a reduction of the incidence of the 
operation? Eeduction of incidence being the goal then the first thought of the 
consultant, if he holds to liis conviction, will be, “How can I avoid section?” 
rather than, “Is section indicated?” Often enough, this thought alone will mean 
long tests of labor, bagging placenta previa and risking the priceless babies of 
elderly primigravida. It will mean too, that cases will come to section after the in- 
comparable values of the elective period are lost. 

“We feel that the incidence of cesarean section can still further be reduced.” 
In the face of the reported mortality, the facetious might well produce a very ob-vdous 
retort to such a statement. In another vein, it is no impertinence to ask, where 
re.sides the obstetric worth of the original plan? Where is there wonder in it? 

Feed A. Kassebohm, M.D., F.A.C.S. 
hllLTOK J. SCHRKIBEB, M.D., F.A.C.S. 

New York, N. Y. 

August 26, 1944 
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The Use of the South African Frog Pregnancy Test 

To the lUdiior: 

Our attention has been drawn to the increasing publicity given in tlie lay as well 
as the scientific press in the United States to the use of tlie South Afiican frog 
(Xenopus laerns) as a test for prcgnancj'. 

In all these recent eominunications, there has been no adequate reference to our 
original report published in October, 1933, in the Vrocccdings of the Tioyal Society 
of Soitth Africa. 

In the interests of accuracy, we feel it necessary to point out that this test is not 
being described for the first time, as it is already nearly 11 years old. 

Because we feel sure that our American colleagues who are using the frog test 
have no desire to create confusion about the priority and authorship of this test, we 
have felt it necessary to draw attention to the correct citation of the original ref- 
erence. 

The interested reader will find subsequent references in: Naivre 133: 7G2, 1934; 
South African M. J. 9: 202, 1935, i.e., some 3 years before Elkan first used the test 
in England, and about 7 or 8 years before Weisman ct al. first used the test in 
America. 

The most recent review of the test, summarizing 10 years’ experience in this field, 
will be found in: Clinical Proceedings 3: 386, 3944. 

H. A. .Shapiro. 

H. Zwarkx.stf.in'. 

Cape Town, South Africa, 

August 17, 1944. 


To the Editor; 

.Several years ago a subcommittee of the American Committee on Maternal Wel- 
fare succeeded in classifying toxemias of pregnancy. Hyperemesis gravidarum and 
acute yellow atrophy of the liver were included, although most of tlie committee 
believed that the term of ‘'toxemia” .should be restricted to those patients having 
hj'pertension, edema or proteinuria. This classification has been accepted by most 
clinics in the United States. 

If patients are adequately followed during pregnancy and for six months after 
deliver}', the correct diagnosis can be made in most instances. In a recent study of 
348 patients, who had a toxemia in the first pregnancy on our service, and had a 
subsequent delivery on our service, the diagnosis of hypertensive disease was incor- 
rect in 8 per cent since the following pregnancy- was normal. Presumably, an incor- 
rect diagnosis was made in 21 per cent because these patients were diagnosed pre- 
eclampsia in the first pregnancy and had a recurrence of toxemia in the next. It 
is possible that they did have pre-eclampsia, or that they- had a combination of pre- 
eclampsia and hy'pertensive disease. 

Dr. Titus has recently suggested another classification claiming that the previous 
one was at fault. (June, 1944, issue, page 817.) I believe a longer use of the 
generally' accepted classification, together with a longer follow-up, will demonstrate 
that the classification is a good one providing it is restricted as described above. 

J. Dieckmaxx, IM.D. 

Chicago, Ilk. 

September 27, 1944. 
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Selected Abstracts 

Gynecologic Operations 

De Moraes, A.: Vaginal Hysterectomy After the Menopause for Nomnalignant 
Conditions, An. brasil. de giiiec. 8: 209-217, 1943. 

The author reports a series of vaginal hystereetoniie.s performed during the 
menopause and afterward for nonmalignant conditions. The majority of women 
had abnormal uterine bleeding. In most of the cases, disturbances were found, 
chiefly prolapse of the uterus, cervical erosions, chronic cervicitis, chronic endo- 
metritis, endometrial hyperplasia and fibroids. The author believes that vaginal 
hysterectomy, done under local anesthesia, which is the routine in his clinic, is indi- 
cated when these abnormalities are found in a functionless uterus. The reason is 
that these pathologic conditions are potentiallj' malignant. The operation is there- 
fore prophylactic treatment against cancer. 

J. P. Greenhill. 


Fretes, P. E,.: Treatment of Prolapse of the Uterus by the Halhan Operation, 
An. Inst, de ilat. y Asist. Soc. 4: 131-147, 1942. 

After reviewing various operations for prolapse of the uterus such as the 
Neugebauer, Le Fort, Wertheim-Schauta, Watkins, Kahr, Donald, etc., the author 
expresses his preference for the Fothergill and Halban operations. Among 52 
cases of prolapse treated by the Halban operation, there were no deaths and only 
insignificant complications. The author considers this operation to be simple, 
rational and anatomic, and one which can be used in any degree of prolapse. 

J. P. Greenhill. 

De Vasconcellos, E. P.: Some Considerations of Prolapse of the Uterus, An. 
brasil. de ginec. 8: 197-208, 1943. 

During the last five years 216 Avomen rverc admitted to the author’s gjmecologic 
clinic and of this number 55 had prolapse of the uterus, an incidence of 2.54 per 
cent. Of the 55 women 16 had first degree, 16 had second degree and 23 had third 
degi-ee prolapse. The most frequent operations performed among the 45 women rvere 
the Halban (15 times), total vaginal hysterectomy (11 times), and the Fothergill 
operation (8 times). General anesthesia was used 17 times, local anesthesia was used 
26 times, and spinal anesthesia twice. There were 4 recurrences in this series of 
cases. The author favors the Mayo vaginal hysterectomy in postmenopausal women. 

J. P. Greenhill. 

Fox, E. A.: Implantation of Endometrium as Complement to Hysterectomy for 
Uterine Myomas, Obst. y ginec. Latino-Am. 1: 561-567, 1943. 

In order to maintain the functional relationship between the uterus and the 
ovaries the author implants a large piece of endometrium. He used this procedure 
in 16 cases. The teclnique is as follows: after removing the fibroid uterus, a piece 
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of endometrium about 2 cm. wide is stripped from the uterine fundus and placed 
directly on tlie cervical incision. Special attention is paid to inserting the 
endometrial flap over the internal os. The endometrial tissue is sewed in place by 
interrupted catgut sutures and then the wound is peritoncalized as usual. The 
results are encouraging. Menstruation, though not profuse, reappeared sooner or 
later and persisted in all the women. Symptoms of the menopause appeared only in 
3 patients. 

J. P. GREENIIIMj. 

Meigs, Toe Vincent; Carcinoma of the Cervix — The Wertheim Operation, Surg., 

Gynec. & Obst. 78: 195, Feb., 1944. 

Forty-seven cases of carcinoma of the cervix were treated by Wertheim operation 
plus Taussig dissection of the pelvic lymph nodes with an immediate ojjerative mor- 
tality of 0 per cent. Seventeen per cent of these showed lymph node involvement, 
and 6 of the patients had received treatment elsewhere, the carcinoma having re- 
curred. Insufficient time elapsed for any conclusion to be drawn as to tlie compara- 
tive etlectiveness of the method of treatment. It is the author’s belief, however, 
that this method of treatment will give better end results than the present methods 
of irradiation. Urethral injury is the greatest drawback to the operative proce- 
dure. 

L. M. IIeeeman, Lt. (M.C.) USNR. 

Newborn 

McCall, A. J., Race, E. E., and Taylor, G. L.: Rhesus Antibody in Rh-Positive 

Mother Causing Hemolytic Disease of Newhom Infant, Lancet 246 : 214, 1944. 

The authors describe a case of hemolytic disease of the newborn infant where the 
mother was Rh-po.sitive and had in her serum an antibody similar to, but not identical 
with, anti-Rli such as was first described by Levine, et al. The vTiters term their 
serum St. It has been found to react with blood of 80 per cent of people including 
aU the Eh-negatives, all the heterozygotes (Rhrh) and some of the horaozygons Rh- 
positives (RhRli). By using St and other forms of anti-Rli sera, it has proved 
possible to determine serologically the genotype of about 80 per cent of people. 

The authors present an interesting account of the family history and blood 
groups in the three sons and parents. 

The article is valuable original source data for interesting readers on the prob- 
lems of heterospecific serum and blood factor differences of pregnancy as corre- 
lated to causes of fetal death. In this case the infant was saved by two trans- 
fusions from one of the St-negative group-0 donors. 

Ceaik E. Folsome. 


Park, L. M.; Large Twins, Lancet 246: 118, 1944. 

Park reports an unusual obstetrical case. The patient, aged 30, para iv, gravida 
vi, was delivered by classical cesarean section of a set of large twins. The combined 
weight of the twins was 19 pounds, 2 ounces (8,705 Gm.), the individual weights 
being 10 pounds, 14 ounces (4,950 Gm.) and 8 pound.s, 4 ounces (.3,749 Gm.). 

The classical section was performed sixteen liours after premature rupture of the 
membranes, before the onset of labor. Previous roentgenographic study revealed the 
fetuses lying longitudinal!}', a breech and a cephalic presentation respectively. 
The placental weights totaled 3 pound.s, 11 ounces; or 2 pound.«, 2 ounce.s, and 1 
pound, 9 ounces respectively. The patient experienced excessive post-partum bleed- 
ing which required a blood transfusion. Otherwise the convalescence of the mother 
was uneventful. 
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A literature search by Park suggests that the lai'ger of these twins is the heavier 
so far credibly reported. 


Clair E. Folsome. 


Darke, Eoy A.: Late Effects of Severe Asphyxia Neonatorum, J. Pediat. 24: 

148, 1944. 

Asph 3 Tcia neonatorum is a clinical term eommonlj’’ used to designate the mani- 
festations of anoxia which results from obstuction to placental or fetal circula- 
tion, obstruction to fetal respiratoiy passages, narcosis, prematuritj*, abnormal 
delivery trauma, maternal anemia, maternal fever, rapid labor, instrumental de- 
liver^', long second-stage labor or premature rupture of membranes. 

The author reviewed 25,261 deliveries (New York Hospital, 13,740; University 
of Pennsjdvania Hospital, 11,521). The ages of nineteen of the asphjxiated children 
at the time of the follow-up examination varied from 2 years and 5 months, to 11 
jTars and 8 months. A parent or sibling of each asphyxiated child was examined to 
form the control group. The author shows that a statisticallj' significant difference 
in mental status exists between a group of children severely asplij-xiated and apneic 
at birth and a control gi-oup consisting of their siblings or parents. 

James P. Mark. 


Pregnancy. Complications 

Perez, M. L.: The Etiology and Pathology of Some Spontaneous Ruptures of the 
Uterus in Pregnancy, Obst. y ginec. Latino-Am. 1; 509-524, 1943. 

The author is not concerned mth rufiture of the uterus due to such conditions as 
congenital anomalies or surgical trauma due to cesarean section or m 3 ’'omectomy. 
He deals, however, with ruptures due to the eroding action of villi in cases of placenta 
accreta or lydatid mole and also with ruptures which result from degeneration of 
the uterine muscle, phlebectasis and adenom 3 *osis. He also takes up ruptures due 
to scars from previous m 3 ’ometrial injuiy which took place during normal or 
abnormal labor. In the latter group, the author includes scars which resulted from 
uterine apoplex 3 ', curettage and manual removal of tlie placenta. 

J. P. Greenidll. 

Infantozzi, J., Ximeno, M. R., Crottogini, J. J., Granipietro, G., and de Santiago, 
A. P.: Pregnancy Near Term in a Uterine Horn and Tubal Gestation Near 
Term With Dead Petus, Obst. y Ginec. Latino-Am. 1: 525-550, 1943. 

The authors report a case of near-term pregnancy in a rudimentaiy horn of 
the urerus and an advanced tubal gestation which reached the eighth month. In 
studying these cases the authors discovered a new radiologic sign wlxich permits 
differentiation between an advanced tubal pregnanc 3 ' ^ gestation in a uterine 
horn. In cases of rudimentary horn pregnane 3 ', the fetal membranes are thick, 
whereas in extrauterine pregnancies the membranes are thin. Lilrewise, ly’stero- 
salpmgograph 3 ' offers a means of differentiating between these two t 3 'pes of preg- 
nancy. In cases of rudimentaiy horn gestation, the customar 3 ^ triangular shape of 
the uterus is absent. The uterus is longer, thinner, and corresponds to a horn of a 
uterus duplex. In cases of tubal pregnanc 3 ’', the uterus retains its triangular 
shape, although it is deformed by pressure of the adjacent fetal sac. 


J. P. Greenhill. 
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Evans, E. Graham; Anemia in Pregnancy, Illinois M. J. 84: 317, 1943. 

The author gives a brief revicu" of the literature and discusses the factors which 
contribute to anemia in pregnancy. He cites his observations of 117 cases and em- 
phasizes the importance of eajly and repeated blood examination during pregnancy 
and the post-partum period. 

He concludes that 87 per cent of his patients showed at some time a hemoglobin 
reading of less than 09 per cent (10 Gm.). The color index is usually low. He 
advocates the use of ferrous .■julfate in 15 to 30 grain doses daily, until a normal 
level is attained. 

Fred L. Adair. 


Sahathie, L. G.; Heart Disease and Pregnancy, An. Catedra de din. ginec. 2: 
289-297, 1943. 

There are four important causes of heart disease in pregnant women: rheumatic 
fever, hypertension, syphilis and arterio.sclerosis. Rheumatic fever is the pre- 
ponderant eliologic factor, and about 90 per cent of pregnant women have this tj’pe 
of cardiopathy. Among the rheumatic heart conditions, valvular lesions are most 
frequent (70 per cent), particularly mitral .stenosis. It has been estimated that one 
in each 5,000 x’rcgnancics is complicated by congenital heart disease. Generally 
speaking, these patients tolerate pregnancy very well, since most congenital condi- 
tions that permit survival to maturity do not compromise seriously the procreative 
capacity in a woman. Cardiovascular syphilis is extremely rare in pregnancy, but 
this would bo expected, since only 2.5 jmr cent of such cases occur from 20 to 45 years, 
and of those 25 per cent, only' IS per cent occur in women. Eacterial endocarditis 
accounts for approximately 1 per cent of heart disease in pregnancy. It is frequently' 
caused by abortion in cardiac patients. 

In the diagnosis, evaluation of sy'inptoms should be a imitter for collaboration 
between the obstetrician and the cardiologi.st. A previous history' of rheumatic fever 
is always significant. Dypsnca, tachycardia and edema are of relative value. Early 
diagnosis of cardiac insufficiency' in pregnancy' is extremely imjiortant in prognosis, 
xinother factor of jirognostic importance is the classification. Prognosis is favorable 
in Ty'pe 1 (American Heart Association), and 11a, reserved in ty'pe 11b and bad in 
type 111. In addition, there arc patients with questionable cardiac insufficiency', in 
whom the prognosis is good, and another group, constituting about a fourth of all 
patients with cardiac .symptoms in pregnancy', who have functional disturbances. 
Serious mistakes may' be made in regard to such patients, it they are not examined 
by' an experienced cardiologist. 

The uncertainty' of the prognosis in many' instances presents a serious ethical 
problem to the obstetrician, and the advice as to whether the pregnancy should 
bo continued is always an individual problem, in which many' factors, including social, 
economic, psychic and religious, must be considered and evaluated along with the 
physical state. 

.1. P. Gueenhidl. 


Sodeman, William A., and King, Edward L.: The Heart in Pregnancy-Prognostic 

Aspects, South. M. .1. 37; 235, 1944. 

Functional capacity' of the heart rather than the anatomical defect is generally' 
held to be of most importance in oiTering a prognosis to the pregnant patient with 
cardiac disease. The classification as outlined by' the New York Heart Association 
has been widely' accepted. The author believes that neither functional capacity nor 
anatomic defect alone is all important. In general, the functional capacity seems 
to be more important but the age of the patient, auricular fibrillation, cardiac en- 
largement, aortic stenosis, hypertension, active rheumatic fever, congenital anomalie.s. 
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previous failure, bacterial endocarditis, and general systemic disease may play a 
part in prognosis. Even when all factors are considered, tlie prediction of the 
course Avhicli the disease ■will take in pregnancy requires decisions in an ill-charted 
field of medicine. 

The author discusses each of the anatoinical cardiac defects in relation to func- 
tional capacity and quotes his own plus the experience of others in their manage- 
ment. That a wide divergence of opinion exists among the best authorities in the 
management of the pregnant cardiac is apparent. 

WlLI.lAM BiCKEPvS. 


Puerperium 

Pereira, Joao Mario da S.: Incidence of Puerperal Infection Among 1,000 

Deli'^eries, An. brasil. do ginec. 7: 273-2S3, 10-12. 

The author reports the excellent results obtained after adoption of prophy- 
lactic methods at the ^Maternity Hospital “Arthur Bcrnardcs” under the direc- 
tion of Professor Clovis Correa da Costa. The factors operative in reducing the 
puerperal morbidity to a minimum are: frequent vaginal examinations arc avoided; 
on admission, the patient undergoes a thorough vulvar “toilet”; the instruments 
arc thoroughly sterilized; vaginal instillations of 2 per cent mercurochromo solution 
are made every four hours. In retention of cotyledons and large fragments of mem- 
branes, manual evacuation is done followed by washing of the uterine cavity with 
boiled water. Sulfonamide compounds and estrogens are used in ciises of repeated 
handling and manipulations within the genital canal. In the author’s opinion, this 
combined treatment constitutes the best moans of combating puerperal endometritis. 
Sulfanilamide in powder form is applied to the uterine cavity in some ciises of in- 
fection; in others Mouchotte’s method of drainage is employed. 

With thc.se prophylactic measures, the puerpora.l morbidity among 1,000 deliveries 
was 4.2 per cent. These was no mortality. 

J. P. GllKKNIIim.. 

Duek, H.: Disinfection of the Vulva as Prophylaxis Against Puerperal Infection, 

An. brasil de ginec. 8 : 2(58-2 77, 194 3. 

The author employed a number of .substances to disinfect the vulva during 
labor and checked his results by cultures. He found that the best substance for 
this purpose was 2 per cent mercurochromc. Ho claims that by the use of vulvar 
antisepsis, the incidence of puerperal sepsis was reduced in his Eio de Janeiro 
Clinic from G.G per cent to 1 per cent. He also discusses and compares the statistics 
concerning puerperal sepsis published from other countries. 

J. P. GBEENinLL. 


Venereal Diseases 

Ahumada, J. C., Gandolfo Herrera, R., and Sammartino, B.: Lymphogranulo- 
matosis (Paltauf-Stemherg) of the Hypogastric Glands, Bob soc. do obst. y. 
ginec. de Buenos Aires 22; 35o-3Gl, 1043. 

The authors report a case in a woman, aged 34. whose sj’mptoms of pain and 
tumor developed after an appendectomy jjorformed when she was four months 
pregnant. Poliowing the appendectomy an incomplete abortion occurred, necessi- 
tating two curettenients. At operation, a tumor was found in the right parametrial 
region, filling and distending the broad ligament. The growth was hard, lobulated. 
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of firm consistency; the size of a small lemon, and intimately adherent to the posterior 
surface of the broad ligament and the iJclvic wall. The ureter also was involved in 
the growth. The histologic picture conformed to that of lymphogranulomatosis of 
Sternberg in the third period of its development. It was impossible to follow the 
patient after she left the ho.spital. 

The authors have found 12 cases of pelvic lymphogranulomatosis, including the 
one they report, with seven localized in the broad ligament. The first was reported 
by Luce in 1910, in a woman, aged 27, who presented a tumor similar to that de- 
scribed here; the patient died a month and a half after operation. Schlagenhaufer 
(1911) reported the observation in a woman, aged 68, whose autop.sy also showed 
tumor nodules in both parametria, with metastases in the bladder and ureter. Szenes, 
in 1928 reported a woman, aged 35, who at laparotomy was found to have intra- 
ligamentary tumor nodules on the right side. Autopsy two months later showed 
lymphogi-anulomatous formations disseminated in the right parametrium, uterus, 
botli adnexa and bladder. The fourth case was reported by Levinski in 1930: a 
married woman, aged 37, was treated with deep radiotherapy. At autopsy, lympho- 
granulomatous formations were found in both parametria, uterus, adnexa, bladder and 
rectum. In the same year^ Esau reported the case of a married woman, aged 52, 
showing at laparotomy an intraligamentary mass on the right side, which was re- 
moved easily. She died ten months later with no sign of local recurrence. The 
sixth case, reported by Burger, was in a woman, aged 42, with a right intra- 
ligamentary tumor which was removed without difficulty. The case reported here 
is the seventli of this type in the literature. 

,1. P. Grkkxiiill. 

Osmond, T. E.: The Modem Treatment of Gonorrhea in the Female, Brit. M. J. 

4331: 51, 1944. 

The technique of examination and search for gonococci is described. Four grams 
of sulfathiazole are given every day for 5 days with a cui'e in the gi-eat majority of 
cases. If a second course of treatment is nece.ssary, an interval of 5 days should 
elapse and the type of sulfa drug changed to the diazine or pyridine form. Symp- 
tomatic general treatment should also be gir’en. Local treatment is of definite value 
in chronic cases, but in acute uncomplicated cases this is rarely indicated e.xcept for 
personal hj-giene. Abscesses such as Bartholin’s abscess should be drained. Various 
other complications are described and treatment mentioned. 

To determine a cure one or two tests should be carried out at four-day intervals 
following completion of treatment, and then monthly examinations for at least 
three, and preferably six months before the patient is discharged as cured. These 
latter examinations should be carried out immediately after a menstrual period 
since it is at that time that gonococci, if present, are most easily detected. During 
pregnancy the same treatment should be carried out, care being exercised in the use 
of local therapy. Sulfa drugs arc not contraindicated. 

With regards to gonorrheal vulvovaginitis in children, the author advises strict 
isolation. Chemotherapy is the treatment of choice. Local therapy and the use of 
hormones are mentioned. 


William Berman. 
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THE NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAT 9, 1944 

Tlie following papers were presented: 

Carcinoma of tlie Ovary Treated Preoperatively With Deep X-ray Therapy — 
Report of 3 Cases. Tlioinas .T. Parks, kl.D. (by invitation). (Will appear in 
a later issue.) 

Ovarian Pibroma and Thecoma in Relation to Ascites and Hydrothorax (Meigs’ 
Sjoidrome). Analysis of 78 Cases Including Some Experimental Data. I. C. 
Rubin, kl.D., J. Novak, kl.D., and J. J. Squire, kl.D. (For original article, see 
page 603.) 


Items 


American Board of Obstetrics and Gynecology 

Examinations 

The next written examination and review of case histories (Part I) for all candi- 
dates will be held in various cities of the United States and Canada on Saturday, 
Februaiy 3, 1945, at 2:00 r.M. Candidates who successfully complete the Part I 
examination proceed automatically to the Part 11 examination held later in the 
year. All applications must be in the office of the Secretary by November 15, 1944. 

.till candidates are now required to be out of medical school not less than eight 
years, and in that time they must have completed an approved one-year internship 
and at least three years of approved special formal training, or its equivalent, in 
the seven j-ears following the intern year. This Board ’s requirements for internships 
and special training are similar to tho.se of the American Medical Association since 
the Board and the A. M. A. ai'c at present cooperating in a survey of acceptable 
institutions. 

A number of changes in Board regulations and requirements were put into effect 
at the Board’s last annual meeting, held in June. 1944. These were designed to 
aid civilians as well as candidates in the Service. Among these is the waiver, tempo- 
rarily of the A. M. A. requirement for men in the Armj' or Ifavy, especially for 
those who proceeded directly or almost so from hospital services into Army or Navy 
Service, upon a statement of intention to join promptly upon return to civilian 
practice. At this meeting the Board decided also to accept a period of nine months 
as an academic year in satisfying our requirement for certain years of training. 
This is only for the duration, and even men who are not eligible for MiUtarj^ 
Service but who are, nevertheless, in hospitals where the accelerated program is in 
effect, have been allowed to submit to us this short-time period of training in lieu 
of our previous requirements. 

Beginning with the next naitten examination, which is scheduled to be held 
February 3, 1945, this Board will limit the written examination to a maximum 
period of three hours and in submitting case records at this time, all obstetrical 
reports which do not include measurements either by calipers and, as indicated, by 
acceptable x-ray pelvimetry, will be considered incomplete. 
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All candidates are required to take lire Part I examination, ■whick consists of a 
written examination and the submission of twentj'-fivc (2d) case liistory abstracts, 
and the Part II examination wliich consists of an oral-clinical and pathology exam- 
ination. The Part I examination will bo arranged so that the candidate may take 
it at or near his place of residence, while the Part II examination will be held late 
in May, 1945, or early .June, 1945, in that city nearest to the largest group of candi- 
dates. Time and place of this latter will be announced later. 

Por further information and application blank.s, address Dr. Paul Titus, >Secre- 
tary, 1015 Highland Building, Pittsburgh (fi), Pennsylvania. 

September 18, 1944. 


Directory of Medical Specialists 

The biographic data of the first two editions of the Directory of Medical Special- 
ists include onlj* positions (intcrn.ship.s, re.sidencies, or assistantships) held during 
the course of training of men up to the time of their certification by the American 
Boards, and hospital and medical .school staff positions then currently held. 

It is desired to extend this data in the Third Edition to include all formal ho.spi- 
tal and medical school appointment.s, with dates held, even though now resigned, as 
well as records of all Military Service including commissions and dates, either in 
World War I, peacetime in the Reserve Forces or in the present war. 

Thus, a chronologically complete sketch of a Diplomate ’s entire career is to be in- 
cluded in this Third Edition of the Directory. 

Membership or fellow.ship in national or sectional (not local) special societies, 
and national general societies with offices held, and dates, in any of these, should 
be reported. 

Membership in recognized international medical societies may be included, but 
honorary or other membership in foreign medical societies should not be reported. 

Reference to the Second Edition (1942) of the Directory may be made for lists 
of medical societies to be included in one’s biographic sketch. 

Families or secretaries of men absent in Military Serwee are asked to complete 
or correct previous listings, or new forms now being mailed to those eligible for in- 
clusion in the Directory. Only those certified by an Official American Board can be 
included, and there is no charge for this listing. 

The foregoing notice is published in re.sponse to many inquiries, to assist those 
certified by the American Board who are now engaged in correcting their previous 
listings, or preparing new sketches for the Third Edition of the Directory to be pub- 
lished early in 1945. 

Communications should be addre.ssed to the Directory of Medical Specialists, 919 
North Michigan Avenue, Chicago 11, Illinois. 
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American Qynecological Society 

Sixty'Eighth Annual Meeting, June 19 to 21, 1944 


PRESIDENTIAL ADDRESS- 

Woman in This Changing World 

Geo. W. Kosji.vk, A.B., INI.D., New York, N. Y. 

I T IS appropriate and customary on this occasion for one who has 
been chosen as your President to acknowledge his appreciation of 
the honor conferred by his selection for this high office. Accordingly, 
in all humbleness, I am prepared to do so. For to have headed, by force 
of circumstances for a period of two years, one of the olde-st oi'ganiza- 
tions of specialists in that branch of medicine to tlie progress of which 
it has devoted itself, is a di.stinction which merits this personal expres- 
sion of gratitude and appreciation. 

Among the duties devolving upon your President is that of making the 
Annual Address. Although it is a ])lcasanl duty, the choice of subject 
necessarily constitutes for him a problem and as one looks back through 
the Society’s Volumes of Transactions for suggestions from his predeces- 
sors, it becomes evident that the assignment has not been a simple one, 
for many of the incumbents of this high office have ventured outside the 
clinical fields with which perhaps they were most familiar, and have 
discussed a variety of academic and historical subjects. It is a tempta- 
tion for an older man, and most of our Presidents wei’e no longer young 
when they occupied this position, to select a topic with a literary flavor, 
or with a hero in obstetrics or gynecology as their subject. For this 
gave opportunity for i^leasant reading and I was tempted to do the 

‘Presented at the Sixty-EiRlith Annual Meeting of the American Gynecological So- 
ciety, Hershey, Pa., June' 19 to 21, 1944. 


Note: The Editors accept no responsibility for the viCM’s and statements of 

authors as published in their “Original Communications," 
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same. However, I found that most of the great men of the past whpse 
cai’eers were identified with our speciality, had been resurrected for this 
purpose, so I had to look elsewhere. Wliether I liave made a suitable 
choice must be left to my audience. For I want to venture into another 
field, a field whicb should be viewed bj’- all physicians, and especially our 
particular group, with interest, with sympathy, and Avith understanding, 
for its discussion bears directly on the problems within our own sphere, 
which should deal with the welfare of Avomankind in general. And so in 
entitling my addre.ss, “Woman in This Changing World,” I feel that I 
may have opened up a subject for discu.ssion so endless and so volatile, 
that any hoped-for solution of the problems associated Avith it probably 
is impossible, at least in this immediate day and age. For one cannot fail 
to acknoAvledge the ncAv position, social, economic, and even physical, 
Avhich woman has assumed in this last century, and particularly, in these 
recent j'ears since the Avorld has become involved in a global conflict. 
For Avar has expedited the evident changes in our accu.stomed lives, 
and in this connection there are many contributing factors Avhich cannot 
be overlooked, even if thej^ bear only indirectly on our topic. 

War, in a sense, has ahvaj's afforded a .stimulus to social progress, 
as AA'^ell as in the field of the arts and sciences, and upon medicine de- 
volves both the need primarily to care for Avar’s participants AA^ounded 
in conflict, as aa’-cII as those in chdl life affected by its destructions. 
War speeds the more rapid development of neAv mea.sures in medical as 
Avell as in other fields. On the one hand, science has been called upon 
to expand its efforts to devise more effective Avays to maim and to kill 
and on the other, to reduce the toll of the necessary fatalities and to 
care for those injured both in mind and in body. The former efforts 
are coexistent Avith the period of the AA'ar, the latter must be carried oA'^er 
into the re.storation of the peace. AVhat a boon to humanity has been 
the impetus to combat infection and shock, for example, by means previ- 
ously sloAv to be adopted — chemotherapy, transportable blood plasma, 
and other procedures, noAv generally accepted. But these aauII contribute 
only in a restricted sense to the problems in Avhich Ave are interested as 
specialists in a limited medical field. For woman Avill continue to pre- 
sent her problems, her physiology and her biologic status haA^e not and 
cannot aa'cII be altered. Yet in this particular Avar, Ave liaA^e subjected her 
to strains and .stresses far beyond AA-^hat AA^ere formerly regarded as her 
natural capacities. In consequence there have been .subordinated, among 
other things, AA'hat avc as gynecologists must continue to regard as her 
natural functions, among Avhich motherhood remains the mo,st important. 
For, trite as the remark may seem, AA'ithout motherhood, the AA^orld, as aa'c 
knoAV it, AA'ould cease to exist. Woman today continues her stidving to be- 
come, Avhat she terms, emanicipated — she AA^ants to be on a level aaoHi man 
— politically, socially, even physiologically. Perhaps this leveling proce.s.s 
AAull benefit mankind, a mere male Avould be ridiculed and ca.st out if lie 
di.sputed the aspiration. But seemingly, in this movement, priority is 
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no longer given to motherhood, modernism denies that this is the sole 
pni*pose of the sex. Admitting certain favorable results that have come 
from all this striving, can we set aside the hitherto accepted distinction 
between the sexes which Nature has ordained? There can be no human 
hj^brids as there are among animals and plants developed solely for 
strength or size or beauty, but not for reproduction of their kind. And 
so while we may accept and perhaps welcome the advances which women 
have attained for themselves, there must eventually develop a limitation 
to these ambitions if there is to remain a bisexual world. For who will 
deny that the latter is an essential factor in the life of the planet which 
provides us with a habitation? Perhaps the situation is different on 
Mars — I do not know. At least on this earth, we are men and women, 
distinct as Nature had intended. 

Therefore, one might view' with some doubt the validity of certain 
statements made by Captain Mildred McAfee, President of Wellesley 
and now the Commander of the Waves, in a recent address in Avhich 
she called upon wmmen college graduates to face responsibilities as “peo- 
ple” and not just as “women,” for people as such, she claimed, are 
more important than men and women. The interpretation of this claim 
probabty will vary wdth the individual reader, but would it not be better 
if, in admitting that women must do their part in cariying the common 
load, as she likewdse acknowdedges, that they do so as “w'omen” and 
not merely as “people”? I cannot be made to believe that this is a 
distinction without a difference. 

Woman has climaxed her previous efforts in this World War II and, 
as one studies the statistics of woman’s participation in the present 
conflict, one is amazed by its extent. For it is not onlj' the home front 
which is involved, the battle areas themselves liave called into action 
large numbers of women as nurses, .social w'elfare and canteen workers, 
the Wacs, the Waves, and others, impre.ssed to supplement man pow'er 
and to relieve men for more important actual combatant duties. The 
activities of wmmen in this war are manifold, they do almost everything 
except to serve the actual w'eapous of death and destruction. And from 
all accounts, thej' have made themselves so invaluable by their excellent 
services, that the commanders in the field are asking for reinforcement 
of their ranks. The appeal made tlu'ough the press, the radio, and the 
lecture platform is directed to the patriotism of women, it presents the 
glamorous aspects of wurtime service and its attractions are set forth in 
glowing colors. But one may have doubts of the value of taking women 
aw'ay indiscriminately from their previously accepted duties and re- 
sponsibilities. Less glamorous perhaps is the endeavor to enlist women 
in industries involved in the Avar effort, industries AA'hieh had never em- 
ployed AA’omen and in occupations formerly closed to them. This con- 
cei-ns not only single but married women. The Bureau of the Census 
may be cpioted as stating that in iMarch, 1942, there Avere 7.600.000 
persons in this’ nation’s labor reseiwe aa'Iio said they AA’cre available for 
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J'ull-tiine employment, of wliicli 7,000,000 were women, most of Avliom 
were engaged in “Housework.” In November of that year, the reserve 
liad been reduced to 5,000,000, of which four and a half million were 
women, most of them married. These figures indicate tliat approxi- 
mately 2,500,000 women were employed in war industries or other re- 
lated activities during the intervening eight montlis. Today, their num- 
bers undoubtedly are greater. These additions to available labor supply 
necessitated the introduction of many measures for health conservation, 
particularly in factories. A large proportion of these recruits to in- 
dustry were in the 18- to 44-year group, namely in the childbearing age. 
As Dr. Charlotte Silberman of the Federal Children’s Bureau stated 
in a recent admirable stud 3 ’- of the subject, “it is difficult to obtain re- 
liable figures of the incidence of pregnancj- among women factorj’’ work- 
ers. Where satisfactory records were available, it was found that there 
were from 3 to 6 cases per 1,000 women per month.” It should be 
noted, moreover, that more than 50 pei- cent of women workers were 
married, and this percentage will increase as the labor market narrows. 
It is unlikelj'' however*, that the reporting of pregirancj’^ is accurate, 
there are so manj’’ more things to occup.v faetor\* managers. Never- 
theless, maternity policies have had to be developed in industrj', in- 
eludirrg the grantirrg of leaves during pregnanc.v and for the necessary 
aftercare, all of which nrust exei’t a disturbing effect oir labor turnover. 

Arrd irr this coirnection, we must consider not onlj" pregnanc,y in the 
iricreasirrg emplojunent of women in irrdustrj’- but a rrrultitude of other 
factors. The physical strains imposed on women workers have ireces- 
sitated more stringent rules and i-egulations in their employment as 
regards absenteeism during certain periods, protection against hazards, 
hours for rest, as well as provisions for the care of the household and 
for unattended children left at home. This has constituted in manj’^ 
instances, a serious eommunit.v problem, and brings us up sharpl.v in 
evaluating woman’s status as betAveen being a Avar Avorker and a home- 
maker. Thoughtful Avomen have A’oiced the dangers of these changed 
conditions in the home from a peace to a Avar footing. ProAuding 
shelter, clothing, food, farail.y supeiwision, and elemental in.sti’Uction, 
are responsibilities incumbent upon parenthood. But right noAA’, the 
home is “short” on mother’s time, and Avithout it, the American home 
cannot function adequately. If these necessities cannot be .supplied, 
the coming generation Avill be the sufferer. AlreadA^ the groAving inci- 
dence of juvenile delinquency’^ has become a major problem. If aa’c are 
to have a satisfactoiy postwar existence and an enduring peace, Avith the 
possible social upset brought about bj’ Avoman's changing .status, a begin- 
ning must be made noAA’. The rush of AA’omen into Avar industiy has de- 
])rived the home of maternal influences. The absence of mothers means 
the care of the ymunger children by outside agencies, and no care at all, 
in many* cases, of the adolescent boy’s and girls. We arc appalled by* ac- 
counts in the neAvspapers of the rise of juvenile delinquency’. But in 
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view o£ the lack of pai'ental influences, we need not be surprised that 
great numbers of the rising generation have strayed from the paths of 
even ordinary decency and behavior, from mere mischief into actual 
crime. The police and social agencies are faced with a problem, the 
solution of which is a matter less for them than for the mothers of the 
nation. Homes disrupted by influences which should not have pre- 
vailed must be restored not from without but from within. The obliga- 
tions of parenthood cannot be set aside. We are being deluded bj^ the 
talk of population increase which is based on the bumper crop of babies 
reported in these recent years. After this, as after other wars, there 
will come a decline in births, and every child life saved today will have 
a substantial reflection on our future happiness and prosperity. 

Let me quote in furtherance of the foregoing from a recent address 
bj^ Margaret Craig of the School Health Bureau of the Metropolitan 
Life Insurance Company, who claims that the entrance of mothers into 
the war effort has had a deleterious effect on their children and, as she 
expressed it so well, a “rootless generation” is growing up, especially 
in the highlj’- urbanized states. She said and very properljq “there 
seems to be a wholesale rejection of children in lieu of other interests 
based on the demands of living in a world at war. Where there should 
be more care and supervision, children are given too much responsibility 
for their years to carry.” Citing the rise in juvenile delinquency, she 
asserted that “undemocratic habits of behavior are being established 
and children’s sense of values are being thwarted because of the lack on 
the part of parents in establishing an environment where the real and 
fundamental things of life are given fii'st place.” 

The figures previously presented of the number of women who have 
left occupations associated with activities long accepted as their prov- 
ince, afford an idea of the problems which must be faced in the near 
future. Their sudden adaptation to modes of life previously foreign 
to them must have had a psychologic as well as a physical effect. In a 
sense, they have been soldiers, or they have been made to believe that 
they are such. The transition from a peaceful existence into one with 
an entirely foreign environment, Avhich subjects Avomen to strains and 
stresses often different from previous experiences, may in many in- 
stances have been necessary and essential but, eAmntually there must 
come a time for readjustment, and Ave may need to formulate rehabili- 
tation methods for AA’omen aaAio have temporarily been absorbed by Avar 
industries just as Ave are doing for tlie returning soldiers. It will not 
be a simple matter although fortunately, women are more adaptable 
than men. 

Another particular problem associated Avith the war, which is caus- 
ing some concern, deals Avith the behaAuor of Avomen to invalided sol- 
diers returning to their homes. A man blinded or Avithout a limb, dis- 
charged from a hospital AAoth Avounds liealed but Avith a shattered mind, 
shell shocked, or racked Avith the aftereffects of tropical fcA^ers — hoAv 
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shall he be cared,, foi*, how helped to overcome the depression due to 
his war experiences? Psychiati’ic welfare workers, had, we enough of 
them, might solve a part of the problem, but it is the wife, mother, 
sister, upon whom the greater portion of the burden must fall. For 
this she must be prepared, and it is to he hoped that her own previous 
separation from the home, Avhile engaged in a war service ma^" not have 
taken from her that sense of responsibility and that helpful sympathy 
which is so essential to the successful carrying out of these important 
functions. And therefore, the rehabilitation of women war workers 
likewise in this sense is a matter for serious consideration. Who is to 
do it? I am not prepared to make a satisfactory answer, but I feel 
that it would be well if some of the propaganda efforts exerted on 
women through the press, radio, and other sources, as an appeal to 
their patriotism or the more lurid appeal to their x^ocketbooks, could 
likewise be developed in other directions. 

The postwar adjustments in family life will involve great numbers of 
our people. Men and Avomen in the Armed Forces, who may haA'e par- 
ticipated in great historic events, living under conditions of exhilaration 
and excitement, or those who haA’e labored under the attractions and 
distractions of other Avartime employment, often Avith immediate high 
monetary returns, all Avill have difficulty in adjusting themselves to 
their former mode of life. There Avill be pi-oblems of the utmost com- 
plexity to be solved. For it has been said and very AAOsely, that “AA'ar 
not only destroys and damages property, it also destroys and damages 
people.” We may include here the many Avar marriages often con- 
tracted on the impulse of the moment and subsequently subjected to 
periods of separation during Avhich husband and Avife undergo com- 
pletely differing types of experience. 

Having discussed certain prominent features dealing Avith the rapidly 
changing status of Avomen in this more recent period of unrest in the 
Avoi’ld, it Avould appear of interest to revicAv rather briefly the move- 
ment which has culminated in this striving for equality betAveen the 
sexes. Far back in histoiy A\'oman Avas a .slave and chattel, but this 
undesirable position ]io longer prevails except among those A\diom Ave 
may call the backAvard people of the A\mrld. After the I\Iiddle Ages, 
Avhen Europe aAvakened during the Renaissance and later on Avhen mi- 
gration especially to the North American continent progressed, the 
propert}^ and social rights of AVomen began to be recognized but aside 
from a fcAv cursory efforts, her political and social status did not ad- 
A'^ance perceptibly until Avithin the period of the la.st hundred years, and 
then mainly among the English-speaking nations. 

This advance Avas designated as a moA^ement of emancipation, eman- 
cipation in the sense of attaining equality Avith man, soeialfy, politic- 
ally, and economically, a really factual independence guaranteed in 
mauA'' instances by legal decree. The relationship of husband and Avife 
no longer implied that the former AA’as the master of the latter. Woman 
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attained a position wliere slie no longer considered herself a mere bearer 
of eliildren -with its aceoiniianying responsibilities. She entered, 
through her own and persistent efforts, the domain of the arts and pro- 
fessions and industry, previously largely sacred to man. She made a 
demand for greater respect and attention because of her attainments. 
But whether she will be able to combine all of these newer achievements 
with her primeval obligations, remains a problem for future adjustment. 
For speahing biologically, she must continue to exercise, \\dllingly or 
unwillingly, the functions with which the Creator has endowed her. 
Calm and philosophical rather than wishful thinking is essential if we 
are to preserve a world in which the two sexes will reign not as com- 
petitors but as co-woi’kers. 

The position of woman, in a social sense and otherivise, has under- 
gone great changes in this day and age. It is essentially a record of 
progress, but where and when will this progress be stabilized ? I must 
admit my inability to make an adequate reply, nor can I with safety or 
assurance point to any prophet of either sex who would dare to do so. 
Will woman go on in her career to emulate man and then rest secure 
in the thought that she has attained this equality, or will she go on 
beyond this and occupy the stature of the famed Amazons of Greek 
legend and thus be the superior being physically as now perhaps she 
is intellectually? In this connection I would like to paraphrase the 
title of a widely read book written some years ago by Henryk Sien- 
kiewiez, in which there is recounted an ancient legend of the early 
Christian era. Saint Peter, fleeing from Rome to escape crucifixion as 
a martyr, meets his Lord Christ on the Appian Way. “Domine, quo 
vadis?” he explains. “Lord, where goest thou?" “To Rome, to 
be crucified again,” is the reply. And the Apostle turns back to his 
martyrdom. I do not deem it irreligious if I permit myself to exclaim 
in a similar fashion, acknowledging the change in time and cii’cnm- 
stances — “Femina, quo vadis,” “Woman, where goe.st thou?” 

Woman’s career in our country has been of signal interest onward 
from the Colonial Period, through the expanding migration to the un- 
settled West during the middle of the la.st century, through the era of 
the strife between the North and South, and through the later decades 
when political rights Avere conferred upon her, and she in considerable 
numbers, entered the ranks of the professions, business and industry. 
“The sweep of American culture has brought woman to a near equality 
Avith man in almost every aspect of her social career,” .states Pi-of. 
Groves in his book on The American Woman, and he regards it as 
one of the most characteristic and important results of the evolution of 
the American people. Bnt, he adds A*ery Avisely, “although it brings 
a long continued effort near fulfillment, it is not a solution born of tbe 
difference betAA'een the man and the Avoman.” To quote further, “al- 
though some of the problems may be labeled finis, others as perplexing, 
as compelling, as pressing, although on a higher plane, take their place. 
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There are three parties concerned as adjustments to the new order are 
attempted; woman, man, and biologic nature. The third has such 
commanding authority that if it decides against present trends, society, 
to survive, must find its Avay back, driven by pain-pressure to the more 
ancient ways of man-woman relationship. In the new order woman 
not only has a more active part, she has assumed a greater social re- 
sponsibility and she has manifested the same self-determination that 
possesses man.” 

These well-expressed thoughts, however, should lead to a searching 
inquiry in another direction, namely, whether we can balance these 
social strivings and attainments with what Dr. Groves designates as 
“biologic nature.” And here likewise, we must give attention to the 
acutely developed changes associated with our present world-shattering 
conflict. 

Naturally, neither peoples nor governments can remain static for- 
ever — such changes as are concerned with material matters may be 
accomplished within comparatively short periods, as history has shown, 
but biologic changes are only bi-ought about by the extremely slow proc- 
ess of organic evolution. The male and female sexes (all through Na- 
ture) have remained separate and distinct, it is only among certain of 
the lower forms of animal life that bisexual individuals exist, such as 
the lowly snail which, while it exercises cex’tain instincts, still remains a 
snail, with limited ambitions to say the least. Men and women maj’' 
develop equalities in a social sen.se, but biologically speaking, they must 
and can only exist as men and women. There is no place for a neuter 
gender as among the bees. 

At a gathering such as this, devoted largely to a consideration of the 
progress in a recognized medical specialty, it is difficult nevertheless to 
divorce one’s mind from the surrounding upheaval, for the world- 
shaking political events and social changes that accompany the struggle 
for a supremacy of arms, must have a bearing on our thoughts of what 
the future holds in store. If this means a change in our mode of life, 
man alone will not be concerned, woman must likewise take her paid;. 
The equal participation of both sexes in social, economic and other ac- 
tivities, has constituted the basis of a Avidely distributed propaganda in 
recent years, Avhich insists that Avoman is to have equal privileges as a 
Amter, as a Avage earner, she is not to be discriminated against in any 
respect because of her sex. This attitude may be reasonable and justi- 
fiable, and in accord Avith modem thinking, but may it not deprive 
Avoman of some of that respect, devotion, and attention Avhich she has al- 
ways claimed and usually received Avithout question? Probably a man 
Avill be designated as narroAV and prejudiced, if he fails to agi*ee com- 
pletely Avith this tendency, especially Avhen one cannot put aside the 
thought that the biologic status of AA’oman in tliis Avorld is incapable of 
alteration by a decree of laAV or by edict. 
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For it must not be forgotten that parenthood and the home are the 
essential factors in maintaining- the Avorld’s population balance, its 
happiness and its prosperit 3 ^ No matter how far-reaching the striving 
for independence bj^ either sex and especiallj’^ bj^ women, that essential 
cannot be thrust aside. People maj’' saj--, wh^- this worry when we are 
having that bumper crop of babies in this countiy, to which reference 
alread}^ has been made. But when Ave realize Avhat an inroad the war 
is making on marriage and home life, there must continue to be a 
preaching and a plea for the conservation of motherhood. It is esti- 
mated that almost three million babies were born in these United States 
during 1942, in 1943 there maj^ be less. But the birth rate of 21 per 
thousand of population in 1942, is less than the 25 per thousand of the last 
Avar. One of the factors AA-hich has brought about the i-eeent increase in 
births undoubtedly has been the greater number of earl.y marriages due 
to the induction of our jmung men into the services. War brides mean 
AA’^ar mothers, there may be thousands more of tliem if the draft con- 
tinues, but the preparations for motherhood are not given thought in 
these hurried marriages, nor the responsibilities associated Avith parent- 
hood. Although it is unfortunate that our Amung people give so little 
consideration to the consequences, nevertheless eveiy effort must be 
made to secure for these prospeetiA’-e mothers the care Avhich their condi- 
tion demands. The goveimment has taken note of this and has provided 
through the Emergency ]\Iaternit 3 '' Act the neeessaiy funds for the con- 
finements of the Avives of soldiers of the loAver ranks. The extent of 
this activity must become evident from the fact that noAv over 300,000 
Avomen have applied for these services. 

The mother is the fountainhead of a normal and successful famil 3 - 
life. The latter has sustained some seA-ere shocks in these AA^ar 3 '-ears. 
Not only have families been dispersed by the absenee of fathers in the 
Armed Forces, but the Avidespread migrations to Avar production cen- 
ters haA'^e done aAA'^a 3 ’' Avith established customs and associations. Thus, 
families are broken up and haA’^e lost their significance in the social 
structure. Motherhood under these conditions becomes an even greater 
trial, and the dignit 3 ’' of parenthood has been sacrificed in man.v in- 
stances to expedienc 3 ^ The Avliole structure of our civilization ma 3 ' be 
undermined unless Ave giA’’e full recognition to the importance of the 
mother as the guiding influence in fami] 3 ’- life, and accord to her that 
attention AAdiieh CA'^en the demands and exigencies of the Avar must not 
be permitted to destro 3 ^. 

In this connection, it ma3^ be of interest to take note of the proposal 
that Avomen be represented at the conferences to be held for the main- 
tenance of the peace, after the present distraught AAmrld emerges from 
tlie conflict. It is claimed that there should be a.s man3' AA-omen as there 
are men, because Avomeii have ([ualified themselves as participants ly 
their studies of the perplexing problems associated Avith the Avai*. There 
are numerous que.stions to be decided for this postAA-ar Avorld for the 
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solution of which Avomen perhaps are as well if not better qualified 
than men, and it is to be hoped that they will be considered by the sex 
to AA'hich they are so closely related. For this has not only been a 
struggle for power, it is a struggle for the preservation of free thought, 
of libert}^ and of those conditions Avhich will make the future AA'orld a 
pleasant and satisfactory place for mankind. And there is no better 
striving than that which will insure us that the family and motherhood 
are the essential factors in its preservation. I feel that here, medicine 
has a part to play, for it has had an active part in the conduct of the 
Avar and likcAvise it Avill have equal responsibilities in the peace Avhich, 
let us hope, is not too far aAA'ay. It has long been recognized that good 
health and the AA^elfare of the State in both a social and a political sense 
are inseparablj'’ connected, altliough the efforts at a solution of the re- 
lated problems are by no means fully dcA^eloped or generally accepted. 

The advances AAdiieh have been recorded in preventive measui’es to 
check disease in these recent years, constitute an outstanding CAddence 
of progress. This includes noteAvortliA’- changes in our oaaoa .specialty 
AAdiich it is scarcely necessary to detail here. One need only refer among 
others to the improA’^ements in operatiA^e technique, in the handling of 
malignancies, in substitutional hormone therapy, and aboA-^e all, in the 
efforts to loAA’^er maternal and infant mortality and morbidity in child- 
birth. Partieularlj" in the latter field AA'e, as gjm ecologists and ob.ste- 
trieians, bring ourselves into close relations Avith the problems of popu- 
lation preservation and maintenance. This may appear an academic 
.subject, 3^et it has important practical aspects for AAdiich physicians 
must assume a definite responsibility. 

The groAAd;h and maintenance of population in the past has been large- 
l.A' influenced bj' natural and social factors, including euAdronment, 
economic status, migration, etc. Artificial control of childbearing ha.s, 
in more recent times, likeAvise receiA'ed careful studj’’ and attention, to a 
greater extent perhaps bj’’ eugenists and sociologists than bj^ the mass of 
the medical profession. To the latter has been assigned a subordinate 
task, namety, to carrj’- out recommended procedures. The enthu.sia.sms 
of the adA'ocates for “birth eonti’ol,” haA’'e outAA^eighed to some extent 
the more conserA'attye attitude of those less inclined to interfere Avitli 
Native’s dictates. HoAA'ever, there are arguments on both sides Avhich 
mu.st be earefullA^ considered, AAdthout prejudice or h.AASteria, if Ave are 
to arrive at a sane and sensible eA'aluation of the matter. To begin 
AAdth, it must be admitted that the medical profe.ssion as a Avhole, ha.s 
been hesitant to lead or even to participate in an.A" attempted solution 
of a problem AAdiich has been .seized upon Iia^ gi-oups of Avell-meaning 
but often oA'erenthusiastic individuals, AAdio believed that a reformation 
of our entire .social .structure Avould be accompli.slied by a Avidespread 
adoption of their pi’ogi’am for the control of conception. Perhaps par- 
enthood in the broader sense, ha.s been goA'erned in the past too largelj" 
liA' chance, and the thought of a controlled parenthood limited to tlio.se 
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who considered themselves more a^vare of its responsibilities. But it 
has also become recognized that childbearing has implications which 
apply not only to the individual but to the status of the race, the com- 
munity, and the nation. These are factors which we are apt to forget 
in a wave of enthusiasm for a new and untried movement. 

Normal and sustained growth Avhether in a race or in a tree, would 
appear essential to stability in many .senses. Overpopulation in a coun- 
try or overgrowth in a forest may perliaps be undesirable. Among the 
peoples of this earth, the unrestrained growth in numbers of the yellow 
and bro^vn races in particular has led to the fear that thej'^ would in 
time displace the Avhites bj^ overrunning the domain of the latter. 
IIowcA'^er, in this connection, we must also admit that what we term a 
higher degi'ee of civilization, has reduced natural fertility. Although 
it may take time, we may assume that unre.strained increases among 
those races which we look upon as inferior, will be subjected to similar 
influences. In the meanwhile, there is .still plenty of room left on this 
earth to provide adequate living space and nourishment for the expan- 
sion of those who believe themselves crowded out. Therefore, the bear- 
ing of children and this at the most opportune period of life must be 
encouraged and not hampered. It cannot be put aside as a subsidiary 
function bj’’ either women or men, it must rejnain one of the most im- 
portant and outstanding functions. It should be needless to further 
expand this point of view. 

All of the foregoing should bring us back to our thesis, namely "The 
po.sition of woman in this changing world.” We must acknowledge the 
fact that it has changed, and we cannot deny that these changes have 
been radical and revolutionary. On the whole, they may be accepted as 
indicating progress, but how far this will go is a question for future 
generations to determine. It has become more than an academic prob- 
lem. 

I ti'ust that what I have said will not be interpreted as in any way 
belittling Avoman’s efforts to place herself on an equal footing with 
the opposite sex. Her striving is admirable and not to be criticized, if 
it can be directed along lines which aaoII not take away from her the high 
esteem in Avhich she is noAv held as a wojiian. She is the equal of man 
ill many ivays, but it ivould prove a dull, drab, and iveary world if she 
no longer maintained that position of love and re.spect and admiration 
which is her due. Let us hope that .some of the .sudden transition 
brought about by the war may not be a permanent one. in so far as it 
concerns ivoman’s entry into those fields of activity which are foreign 
to her natural capacities. For, superior to all other and immediate 
considerations, ivomen must continue as the mothers of the nation, this 
is their outstanding function and re.sponsibility. 

2.3 E.\st Ninety-tuikp Stueet 



THE RELATIONSHIP OF GRANULOSA-CELL TUMORS OF THE 
OVARY TO ENDOMETRIAL CARCINOMA- 


Clarence B. iNGRAi-iAur, M.D., William C. Black, M.D.j and 
Enid K. Rutledge, M.D., J3enver, Colo. 

(From the University of Colorado School of Medicine) 

G RANUTjOSA and theea-eell tumors may be a.ssociated with such 
excessive and abnormal endometrial liypei'plasia that a histologic 
pattern indistinguishable from adenocarcinoma results. Case reports 
have been published by Doekertyh Porter and Bramhall,- Stohr,^ 
Russell,’* and Sehroeder.'* Doekerty found 3 carcinomas of the endo- 
metrium in 32 eases of granulo,sa-cell tumor, and 1 carcinoma of the 
endometrium in 10 cases of theca-cell tumor and concluded, in part, 
that “this incidence of 10 per cent seems more than coincidental and 
raises the question of the carcinogenic propei-ties of estrin.” 

Three additional cases are included in the following report and serve 
as a basis for comparison of theca- and granulosa-cell tumor-induced 
hyperplasia and true carcinoma of the corpus uteri. 

Apart from the effects of granulo.sa-cell tumors on tlie endometrium, 
the Avhole question of the relationship of the ovary to corpus cancer re- 
mains unanswered. 

Many authors have presented evidence in support of the opinion that 
estrogenic hormonal stimulation is a major factor in the causation of 
carcinoma of the uterus. Herrell® stated that in his experience, car- 
cinoma of the body of the uterus had not been observed in the absence 
of the ovaries. 

Ovarian follicular activity probably continues for variable lengths 
of time in nonovulating, involutional ovaries, and is perhaps responsible 
for post menopausal endometi-ial hyperplasia as described by Novak and 
Yui.*’ But whether or not it may account for the development of corpus 
cancer is an open que.stion. Reports of authentic instances of carcinoma 
of the body of the uterus in surgically castrated women would have an 
important bearing on this que.stion. In a personal communication Dr. 
P. A. Pemberton states that G. Van S. Smith has reported 3 eases occur- 
ring 15 yeai-s after bilateral oophorectomy. 

Cases of corpus carcinoma in women previously rendered “meno- 
jiausal” by irradiation have been recorded by Scheffey,' but it is evident 
from the report by Smith® that recrudescence of ovarian function may 
occur after heavy irradiation. Therefore, roentgen ray or radium 
“castration” cannot be taken as an ab.solule equivalent of surgical 
ca.stration. 

♦Presented at the Sixt.v-Elf?litli Anniwl Meeting of the American Gynccolojjical So- 
ciety, Hershey, Pa., June 19 to 21, 1944. 
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Jones and Brewer^® studied the ovaries and endometriums of 68 
premenopausal patients with endometrial carcinoma and concluded 
that the ovaries may function normally, and the uninvolved portion of 
the endometrium may be normal and respond normally to ovarian stimu- 
lation, They believe that the etiologic significance of hyperestrinism, 
or the unopposed action of estrin in endometrial carcinoma is not shown 
in their series of eases. 

In further investigation of this question, we have studied a series of 
six hysterectomy specimens, including the ovaries, in corpus carcinoma, 
in order to determine whether or not hyperplasia of ovarian sti'oma, 
interstitial cells or follicular lining cells were associated with carcinoma. 
This study showed no constant relationship, and it was found that the 
ovaries were either partially or eompletel.y atrophic in all instances. 
The amount of deeply basophilic mesodermal tissue present in the 
ovarian stroma, and not demonstrably connected with follicular struc- 
tures, was variable and while present in considerable amounts in some 
eases, was almost entirely absent in others. A further series of 35 
corpus cancers was studied for histologic comparison with^ endometrial 
hj’-perplasia associated with granulosa-cell tumors. 

Examination of such specimens provided an opportunity for com- 
parison of the growth characteristics of corpus carcinoma and the condi- 
tion of excessive proliferation caused by granulosa-cell tumor. 

The most important features of corpus carcinoma are its progressive 
growth with continuous and irreversible proliferation, with invasion of 
the myometrium and establishment of metastases. Some of these 
features are lacking in many true carcinomas and in all reported cases 
of excessive hyperplasia, including our own. 

Case Reports 

Case 3. — Patient, aged 60, para V, mensiruation normal with meno- 
pause at 45 years. Started bleeding at 52 years of age. Two years 
later, her ph.ysieain found a uterus “twice the normal size” and diag- 
nosed inyoma uteri. Two years later, she was examined, bleeding had 
continued, was more severe and quite constant. The uterus was slightly 
larger and a cystic tumor was felt on the right side posterior 1o the 
uterus. Operation was refused. 

Not seen until two years later, in i\ray, 1943. Bleeding had con- 
tinued, was at times profuse, quite constant, often watery, without 
odor. 

The patient had the appearance of malignancy. The hemoglobin was 
45 (Sahli). The uterus was symmetrical, three fingerbreadths above 
the s.vmphysis. The cervix was bal'd, patulous and exuded friable ma- 
terial. The cystic tumor was approximately two inches in diameter. 

A total hysterectomy with bilateral salpingo-oophorcetomy was done. 
At the time of operation, there was some leakage of carcinomatous ma- 
terial from the cervix. 

In July, 1943, the patient returned with recurreiice in the vaginal 
vault. X-ray treatment ivas in.stituted with improvement, but in Sep- 
tembei', she returned with .symptoms of a partial intestinal obstriic- 



762 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


tion. A laparotomy was performed, there were no nodules fi'om whieli 
a biopsy could be obtained. The pelvis was filled with densely adherent 
loops of intestine and fibrous fixation of the pelvic tissue. Ascites was 
present. Nothing could be done to improve the condition which was 
undoubtedly the result of intensive x-ray treatment. A few days fol- 
lovdng operation, a fi.stula occurred between the intestine and vaginal 
vault which relieved the obstruction. She died in .January, 1944, in a 
small Colorado hospital. No autopsy was obtained. 



Fie. 1. — Uterus with endometrial and endocervical overgrowth, and granulosa-cell 

tumor of tlie ovary. 

Gross Description: M. P. 5003. The .specimen consists of the uterus, 
tubes, and ovaries. The uterus measures 11.5 by 8 by 7.5 centimeters. 
It is enlarged, globular, smooth externally. The mjmmetrium is 2.5 cm. 
thick, and is pale, uniform without a .sharply defined endometrial border. 
The endometrium is from 0.5 to 2 cm. thick and extends in bays 0.5 to 
1 cm. deep into the myometrial wall. It is light gray, polypoid, with 
several large masses extending downward partially through the endo- 
cervical canal. The cervix is large, with thick ragged endocervucal 
lining. The left tube measures 5.5 by 0.4 to 1 cm., being larger, vfith le.ss 
evident atrophy than is usuall.y the ca.se after tlie menopause. The left 
ovary measures 2.5 by 2 by 0.5 centimeter.s. It appears to be completely 
atrophic. The right tube measures 5 by 0.4 to 1 cm. and is similar to the 
left. The right ovary is incorporated in a partially cystic tumor measur- 
ing 7 cm. in diametci'. The serous surface is smooth. The cystic por- 
tion is composed of the tunica albuginea, foi-ming the wall, and the 
lining is smooth. The content is serous fluid. The remainder of the 
ovary is solid with Avhitish tumor tissue, .showing a faint yellowish 
tinge in some areas, arranged in a coarsely lobular mass measuring 3.5 
by 2.5 by 2.5 centimeters. (Fig. 1.) 
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Microscopic Examination : The ovarian tumor is composed of fibrous 
stroma infiltrated by cords of basophilic colls, poljnnorphous, and vari- 
able in size and arrangement. A follicular arrangement is found in some 
fields (Fig. 2), while in others, there arc more solid zones made up of 
closely grouped cords, often with clefts between them, lii still others, 



Pig. 2. — Granulosa-cell tumor of the ovary (XHO). 



Fi&. 3. — Section of cervix, showing hyperplasia and metaplasia of the endocervix 

(XlOO). 

the cords extend into the stroma in single units, and in parts a tendenc}' 
to radial or rosette grouping, with centrally placed Call-Exner bodies 
is found. Mitotic nuclei are present but not numerous. No evidence 
of extension tlu’ougii the tunica albuginea or invasion of the mesovarium 
can be found. 
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Sections of the corpus uteri and cervix sliow profound hj'perplasia 
of endometrium and endocervix. In tlic cervix, the entire canal from 
the external os upward is lined hy irregularly stratified and papillary 
epithelium, partly squamous and partly mucoid (Fig. 3). There is no 
tendency toward invasion of the stroma of the cervix. 

In the uterus the epithelium is columnar, with abundant mucoid 
secretion. The arrangement is glandular Avith papillary excrescences. 
(Fig. 4.) The cells are uniform in size, with basal nuclei and pale, 
neutrophilic cytoplasm. Nuclei in mitosis are fairly numerous. The 
myometrial fibers are large and the uterine wall is thick. The glands 
are present between muscle bundles, chiefly in the superficial zone. The 
outer two-thirds of the myometrium also are invaded. 

Where endometrial tissue is i)re.sent within the lUAmmetrium, only 
glandular elements are represented, and endometrial .stroma is lack- 
ing, Avhich tends to eliminate endometriosis as an explanation of this 
finding. 

The pathologic diagnosis was granulosa-cell tumor folliculoid type, 
of the right ovary, and adenocarcinoma, corpus uteri. 



Fig. 4. — Section of uterus sliowing papill.iry adenocuircinoma of the endometrium 

(XlOO). 

Case 2. — A. 2714. The patient Avas a 79-ycar-old Avhite AvidoAV, aa4io 
had complained of vaginal bleeding for the past 10 years. Tliere Avas no 
definite time interval betAveen bleeding spells. She stated that a phy- 
sician had told lier 6 years previou.sly that she had a tumor, but that 
nothing .should be done. Three days befoiu eni.ry, the patient had a 
scAmre hemorrhage Avhich stopped Avitli bed rest. On the day of entry 
another profuse hemorrhage occurred. 

Phy.sieal examination disclosed a Avell-developed, Avell-nourished 
elderly Avhite Avoman. The breasts Avere large, firm, Avithout masses or 
tenderness. There Avas a firm moA’able mass filling the loAver abdomen 
and peNis. It Avas irreguhu-, .soft, and rose to 4 fingerbreadths beloAv 
the umbilicus. The vulva Avas firm, not atrophic. Tlic blood pre.s.sure 

Avas 180/95. , . , 

Laparotomy Avas performed, disclosing a large ovarian tumor, in 
part retroperitoneal, strongly adherent to the sigmoid and small in- 
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leslines. TJie uterus was euJarged and was removed witti tJie ovarian 
tumor. Tlie immediate postoperative condition was fairty good, but on 
the following day, the patient became comatose with rapid, shallow 
resijirations. She died 48 hours after operation. Autopsy was per- 
formed 3 hours post mortem. 



Pig:. G. — .Section of uterus showing endometrial adenocarcinoma (XlOO). 


The surgical specimen consisted of the uterus, both Fallopian tubes, 
and tumor of the left ovary (Pig. 5). The uterus measured 8 by 8 by 
6.5 cm.; the serosa was intact. The myometrium Avas 1.7 cm. thick, yel- 
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lowish, and rubbery. Tlie endometrium was unevenly tliickened, polyp- 
oid, friable, and yellowish. Gro.ss evidence of myometrial invasion was 
laeking. The right Fallopian tube merged with the ovarian tumor, 
which was 15 by 11 by 6.5 cm. in size, smooth externally, with shaggy 
graji^-red bands where adhesions had been separated. Cut surfaces of 
the tumor were partially cystic, with abundant soft faintly yellow 
lobulated tissue surrounding the cysts. There was one lai’ge cyst 5 cm. 
in diameter which contained a single polypoid tissue mass and was 
filled Yuth cloudy yellow fluid. 

, Microscopically, the myometrium Avas normal, without marked at- 
rophy. The myometrial — endometrial border was uneven, with zones 
in Avhich both stromal and myometrial invasion b.y endometrial glands 
was demonstrable. The endometrium was composed of closely grouped 
tubular glands Avith tall columnar epithelium, of decidedly atypical 
appearance (Pig. 6). The gland lumina contained mucin and cellular 
debris. The epithelial cells AA'cre ficquently hypcrehromatic Avith 



Pig:. 7. — Granulosa-ccll tumor of the ovary (X170). 


numerous mitotic figures. Islands of squamous cell metaplasia in the 
glandular structures Avere present. The large polypoid masses of endo- 
metrium Avere in no Avay different fi'om the endometrium lining the 
uterine cavity in general. The hypei’plasia Avas equally great in the 
fundus and the loAver uterine segment, Avhich included the upper portion 
of 'the cervix, but did not extend to the external os, Avhich Avas obtained 
in the autop.sy .specimen, and .shoAA’^ed normal stratified .squamous A'aginal 
mucosa, Avith scA-eral old Nabothian cysts. AboA'c tlie extei-nal os, the 
endoeerA'ix contained normal but autolyzed tubular glaiids foi- a .short 
distance, 0.8 cm., and aboA^e this point the epithelium Avas glandular 
and hyperplastic. 

The right Fallopian tube Avas entirely normal, Avitli no evidence of 
senile atrophy. The right OAmry .shoAA^ed complete senile atrophy. 

The ovarian tumor Avas composed pai-lly of small, dark basophilic 
cells in coarse lobular grouping, often aj-ranged in trabeculae or rosettes 
about a hyaline acidophilic central mass. The cysts Avere lined by 
multiple layers of these cells, and masses of them nearly filled some cyst 
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cavities. The remainder of the tumor Avas made np of small fusiform 
cells lacking any trabecular arrangement, but tending occasional!}^ to 
form imperfect rosettes, lying in a fibrous stroma, with marked edema 
in some zones. (Fig. 7.) 

The mammary gland tissue, obtained at autopsy, shoAved dense fibrous 
stroma supporting numerous ducts lined by double layers of cuboidal 
or columnar epithelium. ]\Iany ducts AAmre dilated, and practically all 
contained a granular mucoid precipitate (Pig. 8). Glandular spaces 
lined by large eosinophilic epithelial cells Avere numerous. In these the 
epithelium aatis hyperplastic and formed papillary, ingi’oAvths nearly 
filling the lumina. The pathologic diagnosis aatis granulosa-eell tumor, 
trabecular type, of the left OAmry; adenocarcinoma, corpus uteri; and 
hyperplasia of the mammary glands. 

The specimen of the folloAving ease Avas presented to the Department 
of Pathology of the UniAmrsity of Colorado, by L. E. Likes, M.D., of 
Lamar, Colo. : 



Fig. 8. — Section of mammary gland showing duct epithelial hyperplasia (XlOO). 

Case 3. — M. P. 5062, AA^hite AAmman, aged 62, menstrual history un- 
important, menopause at 45 years. The present history dates back 
three years, AA'hen .spotting occurred to appear again one year later. 
Eleven months later bleeding occurred Avith small amounts up to the 
time of operation. 

Pelvic examination revealed the cervix smooth, healthy and very 
firm. The uterus Avas about the size of a tAvo-month pregnancy. Treat- 
ment consisted of radium application folloAved by hysterectomy. 

The pathologic specimen consisted of the uterus AAoth both ovaries and 
the right Fallopian tube. It had been fixed in formaldehyde solution. 
The uterine caAoty had been partially opened and a mass of endo- 
metrium protruded through the opening. The uterus Avas globular and 
approximately 6 cm. in diameter’. Cut surfaces shoAA^cd a .solid endo- 
metrial mass' filling the uterine caAuty, and apparently invading the 
myometrium to a depth of I cm. in several areas. The left OAmry 
measured 2.7 by 1.7 by 0.9 cm. in size and appeared completely atrophic. 
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The Fallopian tube was not remarkable. The right ovary was en- 
larged, measured about 3 cm. in diameter, and contained a lobular, 
yellowish, solid tumor. (Fig. 9.) 

Microscopically, the right ovary is found to contain an encapsulated 
tumor composed of spindle cells of fairly uniform size with fibrous 
strands of varying density and numerous small blood vessels (Fig. 10). 




* . . ' , ij, 


1 ? Jl.„ 


Fig. 9. — Portion of utcru.s showing endometrial overgrowth and attached tlieca-cell 

tumor of the ovary. 



Fig. 10. — Theca-cell tumor of the ovary (Xl70). 


Frozen sections stained with sudan III showed the presence of many 
.small globules of fat or lipoid in the cytoplasm of the spindle cells and 
free in the intenstices. No follicular .structures or cysts were present. 

Sections of the uterus .showed a complete conver.sion of the endo- 
metrium into a papillary and glandular mass of atypical columnai- 
epithelium supported by delicate connective tissue cords. The nuclei 
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were basal, vitli frequent mitotic figures. The cytoplasmic staining 
was variable, with groups of clear cells. Mucin production was scanty 
in some areas, abundant in others. The myometrium was invaded by 
groups of epithelial cells in glandular formations (Fig. 11). The 
pathologic diagnosis was adenocarcinoma of the endometrium with in- 
vasion of the myometrium and theca-cell tumor of the right ovary. 



Fig:. 11. — Section of uterus showing- adenocarcinoma of the endometrium with myo- 

metrial invasion (XI 00). 

Discussion 

In each of these eases the histologic appearance of the endometrium 
is sufficiently hyperplastic and atj^pical to be classed as adenocarcinoma; 

A search for definitions as to what constitutes carcinoipa of the body 
of the uterus yields only equivocal criteria. Both Bwing^^ and Novak^- 
follow the precepts of Euge and Veit in dividing corpus carcinomas 
into circumscribed and diffuse growths. Eiving states that the cervical 
canal is rarely involved in corpus carcinoma, and that the integrit}^ 
of the myometrium is the chief factor in the favorable prognosis of 
many uterine cancers. Also, according to Ewing, the muscular wall 
may become thin while still free from invasion. 

Proof of malignancy ivould be furnished by perforation of the 
thinned-out wall with peritoneal extension; time infiltration of the 
myometrium by tumor cells ; lymphatic or blood vascular extension and 
metastasis. 

In Novak’s opinion, although invasiveness is looked upon as the 
most decisive feature of cancer, the absence of stromal invasion by the 
epithelium should not influence the diagnosis Avhen other characteristic 
features are present. 

Thus, there can be no strict limitation of the definition of corpus 
carcinoma from the histologic point of view unless some or all of the 
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above-mentioned features are insisted upon, and these, are to be ex- 
pected only in late cases. 

Practically, accurate diagnosis of corpus carcinoma is made from 
curettage specimens in which myometrium is lacking. In such cases 
invasiveness can only be estimated, and the extent of the growth cannot 
be determined. 

Endometrial hyperplasia which duplicates the histologic features of 
adenocarcinoma of the uterine body maj' accompany granulosa-cell tu- 
mors of the ovarAL In our Case 1, the endocervix also is h 3 'perpla.stic. 
There is no histologic criterion which enables us to distingui.sh this con- 
dition from adenocarcinoma, yet in one of Stohr’s cases, that of aAvoman 
before the menopause, a normal men.strual cycle was resumed 6 Aveeks 
folloAving the remoA^al of tlie granulosa-cell tumor. Cureltage after 8 
AA’^eeks shoAA'^ed a typical early secretory phase of the endometrium, and 
the patient remained Avell Avith a normal menstrual history for fiA^e 
years. 

This case of Stohr’s is remarkable in that only tlie OAmrian tumor AA’^as 
removed. The estrogenic influence of the remaining oA^ary Avas not 
abolished and yet the endometrial hyperplasia regressed. This ease 
provides evidence of the direct relatioirship betAveen the ovarian tumor 
and the endometrial hyperplasia, con.sidered by Stohr a.s adenocarcinoma, 
and in addition, indicates that .such proliferation is reversible. 

It remains a question as to AA'hether or not a true carcinoma of the 
endometrium Avould regress if all abnormal sources of estrogenic hor- 
mones could be removed. 

According to Taylor, three sources of an excessive supply or ab- 
normal type of estrogenic hormone in the human may be considered : 
from follicles, as in follicular (functional) cysts; from ovarian tumors, 
as in granulosa-cell and theca-cell tumors; and from an extraoAmrian 
source. 

In the third instance, the pre.senee of estrogenic sub.stances in male 
urine and in the urine of females after the menopau.se and after ca.stra- 
tion may be cited. 

As has been suggested, extraoA’^arian esti-ogenic sub.stances may be. 
formed in both .sexes in the metabolism of cholesterol and bile acids, 
and chemically related carcinogenic .sub.stances may likcAvise originate 
in the same manner. 

From the report of Jones and BreAA'er,’" it appears that normally 
functioning OA'aries do not preA-^ent the development of endometrial 
carcinoma, and that hyperestrinism or the unopposed action of esti-in 
is not responsible for such dcA^elopment. It is po.ssible that all endo- 
metrial carcinomas do not haA'c the same cause or causes. 

A further search for etiologic factors Avithin the ovary may still be 
indicated, hoAvever, because of (1) the apparent infrequency of endo- 
metrial carcinoma in surgical castrates, (2) the frequency Avith Avhich 
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endometrial carcinoma and granulosa- and theca-cell ovarian tumors 
are associated, and (3) the spontaneous regression of an “adenoma 
malignum” type of endometrial hyperplasia following removal of a 
granulosa-cell tumor of the ovary, in Stohr’s Case 2. 

Conclusion 

Two additional cases of granulosa-cell tumor and one of theca-cell 
tumor of the ovaiy associated with adenocarcinoma of the corpus uteri 
are reported. The role of the ovaries in carcinoma of the uterus is 
discussed. The question of definition of cancer of the corpus uteri is 
reviewed. 
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Discussion 

DE. JEAN PAUL PEATT, Detroit, Mich. — Having had the opportunity of re- 
viewing the prepared sections that Dr. Ingi-.aham kindly sent me, I find the diag- 
nosis of adenocarcinoma of the uterus and hj-perpla.^ia of the endometrium can 
readily be accepted. Furthermore, the diagnosis of granulosa-cell tumors of the 
ovaries is obvious from the appearance of the sections. The clinical history is typical 
of adenocarcinoma of the uterus for, in each ca.se, the uterus was enlarged and 
bleeding appeared in women well past the menopause. 

To present 3 cases in wliich adenocarcinom.a of the uterus is associated with 
granulosa-cell tumor of the o%’ary is an unique experience. I have just reviewed 135 
cases of adenocarcinoma of the uterus, and none of them were associated with 
functioning tumors of the ovaiy. On the other hand, 5 cases of granulosa-cell 
tumor of the ovaiy were not associated with adenocarcinoma of the uterus. 

Presentation of the three cases naturally raises the question of carcinogenesis. 
Since Leo Loeb, 25 years ago, predicated a hormonal etiologv' of cancer of the mam- 
mary gland, a vast array of eiddence regarding his theory has been presented. 
Investigations were soon extended to other org.ans including the uterus, but the 
results have been less conspicuous. Among the early investigators in tliis field, 
Edgar Allen employed large doses of estrogens administered to monkeys over a long 
period of time. Considerable hypertrophy of the ceiwix resulted, but even with the 
addition of trauma no cancer developed. Other e.xperiraenters have been no more 
successful in producing cancer of the cenax. Experimental study of cancer of the 
uterus has been limited because no species of animal has been found which possesses 
a strong hereditary susceptibility to cancer of llie utei-u.-i. 
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Inferences from animal experiments are valuable indicators for procedure in 
clinical investigation. The extreme variations of susceptibility to cancer in dif- 
ferent species and strains emphasize the importance of heredity. The relative speed 
with which experiments in hereditary in animals can be concluded tends to discourage 
similar .studies in man whose life span bj' comparison is so much longer, A suf- 
ticient number of family histories has been recorded to show that certain types of 
cancer are strongly hereditary while other tj-pes show no hereditary tendencies. Of 
particular significance in this connection is the record of twins. In .dO per cent of 
those who had cancer, the other twin developed cancer at the same site and at ap- 
proximately the same age. Gould Dr, Ingraham give us any furlhei- family history 
in his cases? 

The majority of cancers of the uterus occur after the menopause. If one as- 
sumes hormonal influence as important in the incidence of cancer of the uterus, 
would he not expect the growth to appear before the menopause? 

The extensive use of estrogens affords another opportunity for clinical in- 
vestigation of carcinogenesis. There are now many cases on record and many more 
not recorded in which enormous doses of estrogens have been given over a long 
period of time, but no carcinomas developed. Adding the greater incidence of 
cancer after the menopause to the extensive use of estrogens without inducing 
cancer speaks against the ovarian hormones as carcinogenetic agents in cancer of 
the uterus. 

Is the grondh of cancer due to inciting certain cells to growth or to release of 
inhibitors in the environment, or both? The cause of cancer remains a verj' com- 
plex problem. The final solution rests with further clinical observations and in- 
terpretations, Dr. Ingraham ’s contribution invites further observation on the uterine 
ovarian relationship. 

DE, GEETE STOHE, New York City, by invitation. — Dr. Stohr presented 
lantern .slides of three cases observed in the Woman 's Hospital, in which a coinci- 
dence of granulosa-cell tumors and endometrial cancer was also noted. 

Case 1 showed the uterus and appendages of a patient GI years of age. The endo- 
metrium exliibited partial glandular hj-perplasia and partial malignant degenera- 
tion of a mature type. The ovary contained a granulosa-cell tumor of massive form, 
composed of highly typical granulosa cells. This patient remained well during nine 
years of observation. 

In Case 2, the slides were from curettings and an ovarian tumor of large size ob- 
tained from a 41-year-old patient. The curettings showed x^artly glandular hj^p^r- 
plasia and partily atypical proliferation with malignant characteristics. Some 
fragments were also present of a squamous cell mucosa presenting hyperproliferativc 
excessive epidermization. The ovarian tumor was of the granulosa-cell variety, 
largely of massive type, partly of trabecular form. 

Assuming the correlation between the neoplastic overgrowth of the endometrium 
and the ovarian tumor no radiotherapy was given. The reversibility of the endo- 
metrial changes was demonstrated by a microscopic slide of curettings obtained C 
weeks after the primary operation, which presented a normally built secretory 
mucosa. After this operation the menses continued in an entirely normal fashion. 

In Case 3 the slides presented curettings of a patient GO years of age with post- 
menopausal bleeding, showing partly glandular hyperplasia and partly papillarv- 
adenocarcinoma of marked maturitj'. The neoplastic tissue was particularly charac- 
terized by large plaques of squamous epithelial cells and cells in tarnsition from 
the columnar to the squamous cell form. This case was first curetted, radiation 
therapy given and then G weelcs later as a routine measure, complete In-sterectomy 
and bilateral salpingo-oophorectomj' were performed. The microscopic .slides of the 
operative specimen present an ovarian tumor 3 cm. in diameter, a t;vpical granulosa- 
cell tumor of mature follicular type. 
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In reviewing these three cases one may arrive at the theory that a direct cor- 
relation exists between the maturity of the granulosa-cell tumor and the car- 
cinogenic effect. "While the immature form of the granulosa-cell tumor (first two 
cases) exerted less carcinogenic activity, the mature follicular form (tliird case) pro- 
duced the more pronounced and immature form of endometrial carcinoma. 

DE. EMIL NOVAK, Baltimore, Md. — 'i\’'e also have encountered a number of 
cases in which adenocarcinoma of the uterus has been found in association with 
granulosa- or theca-cell tumors of the ovary, but I shall not stop to detail them here. 
iVlieu such an association is found, one must think of the so-called combined types 
of cancer, in which two different varieties of cancer are found in one or more or- 
gans. It is unlikely that this factor of coincidental coexistence applies to the group 
of cases illustrated by those just reported by Dr. Ingraham. It is significant that 
while a considerable group of this variet}-- has been observed, granulosa-cell car- 
cinoma has also been reported with carcinoma of the breast, but not with cancer 
in other organs. This would seem to bear out tlie generalization laid down many 
years ago hy Loeb, to the effect that estrogen may play some role in the develop- 
ment of cancer, but only of tliose organs and tissues which are normally under the 
physiologic control of estrogen. 

It should be remembered that granulosa-cell carcinoma of the ovary ratlier 
characteristically provokes a hj’perplasia of the endometrium, and that in some cases 
of the latter, a proliferative picture may bo found which could be mistaken for can- 
cer, although it is perfectly benign. Indeed, I would be inclined to interpret in 
this way one or two of the slides which Dr. Stohr has thrown on the screen as 
adenocarcinoma, although I appreciate the hazard of microscopic diagnosis from a 
single lantern slide. 

Some years ago Taylor and his associates, and shortly afterward Yui and I, pub- 
lished studies to emphasize the relatively frequent association of postmenopausal 
hj’perplasia and adenocarcinoma of the uterus. I still feel that this finding is of 
significance, and that the subjection of the postmenopausal endometi’ium to estro- 
genic stimulation may play at least a predisposing role in the development of can- 
cer. 

DE. INGEAHAM (closing). — We do not moan to be too dogmatic in saying 
whether these cases were carcinomas or hyperplasias, but 1 tliink from histologic 
specimens it would be impossible to say that tliey were not endometrial carcinomas. 

Dr. Frank Pemberton, who was to discuss tliis paper, said tliey had had at the 
Free Clinic for Women, in Boston, seven cases of a combination of ovarian tumor 
with adenocarcinoma of the corpus uteri. In one case the accompanjing ovarian 
neoplasm was a granulosa-cell tumor; in five a theca-cell tumor and in one a luteoma. 
I think that perhaps this is a more common association than we perhaps realize. 
We feel that the condition is secondary to the theelin stimulation accompanying 
the granulosa-cell tumor. 



THE MINIMAL HISTOLOGICAL CHANGES IN BIOPSIES TO 
JUSTIFY A DIAGNOSIS OF CERVICAL CANCER- 


Richard W. TeLinde, M.D., and Gerald Gaiain, 

Baltdiore, ]\[d. 

(From the Gynecological Department of the Johnu Hopkins University and Hospital) 

T he minimal histological epithelial change in the cervix required to 
justify a diagnosis of carcinoma presents a prolilem about which 
there is still considerable controversy among gynecological pathologists. 
The inability of pathologists to diagnose with certainty extremely early 
lesions has resulted in many mi.stakes of a serious nature. Errors are 
made in both directions. Benign eaneerlike le.sions, the re.sult of 
squamous ceil metaplasia and epidermidization are frequently errone- 
ously called malignant. Early malignant lesions are also not infi-e- 
quently erroneously considered benign. Often, when dealing with these 
eaneerlike lesions, the pathologist is in doubt, and he attempts to ma.sk 
his lack of loiowledge by calling them “precaneerous.” This results in 
unnecessary surgery or irradiation. It is not, however, with these cancer- 
like lesions that we are concerned in this paper. For a consideration of 
them, the reader is referred to articles by Novak,’ iilej^er,’* and TeLinde.’’ 
In this .study, we have intere.sted ounselves in tlie extremely early malig- 
nant lesions which are not infrequently called benign at a time when 
thej’^ could be cured by surgery or by irradiation. In the present stud}", 
we have attempted to call attention to the earliest histological changes 
found in biopsies which have, in the.se cases, constituted the warning 
.signal which has led us to the ultimate diagnosis of cancer. 

One or more biopsies were taken fi-om all of the cervices of this 
.series. In approximately half of the cases, several well-trained gjmeco- 
logical pathologists were unwilling to make the diagnosis of cancer from 
the changes noted in the biop.sy specimens. We, too, confess that there 
was doubt in our minds as to the true malignant nature of .some of the 
biopsy specimens, but since in many of the cases hysterectomy was indi- 
cated because of fibroids or functional bleeding, it was easy to make the 
decision to perform a total hysterectomy. In all instances the entire 
cervix was cut into blocks, and in many ca.ses much careful seai-ching had 
to be done before an area of actual invasion was found. A con-elation 
of the biop.sy findings with the ultimate histopathologieal findings in the 
removed cervices was made. 

In ten of the series of eleven eases to be presented here, we found, after 
removal of the cervices, absolute histological evidence of invasive car- 

•Ttpari at the Sixty-Ei&hth Annual Meeting of the American Gynecological .Society, 
Hershey, Pa., June 19 to 21, 1944. 
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cinoma. In the eleventh case, the only area of invasion was found in a 
biopsy specimen, but the removed cervix showed extensive changes in 
the surface epithelium such as were seen in the biopsies of the other 
cases. The results of the study have been illuminating to us and, we 
believe, should prove of value in interpreting future biopsy .specimens. 

We are presenting below brief resumes of the clinical and patho- 
logical facts concerning these eleven ca.ses. In none of these women was 
a diagnosis of cancer possible from palpation or inspection of the cer\ux. 
In only one instance was any ulceration seen. The biopsies were taken 
because of slight suspicion on in.spection of the cervix, because of a 
histoiy of inlermen.strual .spotting, with or without a .suspicious-looking 
cervix, and, in a few instances, as a matter of “routine” when curettage 
was done. In one instance, the le.sion was discovered accidentally in the 
routine hi.stologieal examination of a normal-appearing cervix which 
was removed in the course of a Manchester operation for prolapse. 

Discussion 

Prom a study of this material we have concluded that the abnormal 
cellular activity which eventually results in fully developed cancer be- 
gins in the basal cells of the surface epithelium. In the normal cervical 
epithelium there is a single layer of fat spindle cells forming the basal 
laj'cr. Tliey stain deeply with hematoxylin. (Pig. 12, C.) The transition 
from this normal picture to extreme basal-cell hyperactivity involving 
the full thickness of the siu’face epithelium may bo shovTi histologically 


Fier. 1. 

Case 1.— History No. ]70,fi77. Path. No. 4879S; 49M?, and 49,633. Aged 
30 years. Para 0. Complaint: Intermcnstrual bleeding. 

Biop.s 3 ' taken on July 12, 1939, because of granular appearance of cervix. Section 
(Pig. lA) showed marked basal-cell hyperactivity of the surface epithelium with 
many mitotic figures. No invasion. Patient observed. Second biopsy (Fig. IB) 
taken on November 30, 1939, because of postcoital spotting, showed complete lo.^s 
of stratification of surface epithelium and definite invasion of cervical stroma by 
histologically similar epithelium. Definite diagnosis of carcinonni, was made and 
total hysterectomy done on December 22, 19.39. Entire cervix cut in blocks and 
sectioned. Only beginning invasion was found at one point (0), but surface 
epithelium showed extensive change as in first biopsy. Apparently only area of 
unquestionable invasive carcinoma was excised at second biop.sy (B). 

Fig. 2. 

Ca.sk 2 . — History No. 1.52,037. Path. No. .52,721 ; .52,751 and 52,820. Aged 2<S 
years. Para 0. Complaint: Profuse and prolonged menses for 6 months. 

No intermenstrual bleeding. Leucoplakic area on cervix biopsied on .June 11, 
1941 (Fig. 2A), showng small piece of epithelium with complete loss of stratifica- 
tion. Because of plane of section and inflammation, it was diflicult to orient sec- 
tion. Second biop.sy taken on June 10, 1941 (B), .showed only basal-cell hyper- 
activity; no invasion. T'otal hy.sterectomy, left salpingo-oophorectomy done on June 
25, 3941. Total cervix sectioned revealing definite invasive carcinoma with parti.al 
destruction of gland (C). 
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ill a variety of ways. The normal and hyperactive epithelium maj'- he 
demarcated by the often-de.scribed short oblique line of Seliiller. We 
liave observed more often, hoAvever, a gradual transition from slight 
overactivity to a complete involvement of the full thickness of 
the epithelium by hyperactive epithelial cells. Figs. 12, A and B 
.show this overactivity. At the left of section A, the full thickne.ss of 
the epithelium is taken over by the hyperactive basal cells. In some 
instances, as one follows the increase in basal-cell proliferation along the 
surface epithelium, a long sliaiqi oblique line may lie seen demarcating 
the hyperactive basal epithelium from the upper normal epithelium. 
(Fig. 3 C.) On the other hand, avc have rarely observed an ab.solutely 
abrupt change indicated by a perpendicular line as shown in Fig. 13. 
Eegardless of the manner of transition, when the full thickness of the 
epithelium is made up of this hyperactive basal epithelium, the ultimate 
picture is the same. There is a complete loss of the normal stratification 
of the cells; the cells and especially the nuclei arc irregular in size and 
shape, and a variable number of mitotic figures are present. 

It would seem from our observations in tracing these surface 
changes that after the hyperactive basal epithelium has taken over the 
full thickness of the epithelium, the next step is invasion of the sub- 
epithelial ti.ssue. So frequently have we traced this succession of histo- 
logical changes that there is a strong suggestion that this is actuality the 
succession of events. The glands seem to afford a favorite route for 
invasion of the underlying tissue. The ebluinnar e])ithelium lining the 
gland is destroyed as the epithelium advances. When the base oT the 
gland is reached, the malignant epithelium continues its growth into the 
depth of the tissue. There is a distinct diffei’ence between this process 
and that seen when the columnar lining of a gland is replaced by the 
benign process of epidermidization. Aside from the difference in ehar- 
acter of the individual cells taking part in invading the gland, there is 
the difference that when the lumen of the gland is filled in its length and 
breadth by the epideimidization process the growth ceases, whereas 
the malignant growth continues into the ad.iacent tissue. 

From our observations in the afore-mentioned eleven cases, there is the 
strong suggestion that all epidermoid cervical cancer arises in the basal- 
cell layer regardless of what cell type predominates ultimately in the 
fullp developed cancer. 


Fig. 3. 

Case 3. — History No. 9G81G-2 U.M. Path. No. 54,007; 54,048; 54078 and 54,153. 
Aged 31 years. Para 0. Metrorrhagia January to May, 1941. 

Splotchy leucoplakia of cervix. Biopsj' on January 13, 1941 (Fig. 3A), slibwed 
only marked basal-cell activity. Cervix amputated on January 2G, 3942 (B), showed 
some hj-peractive epithelium on surface and invading deep into subepithelial tissue. 
Section from surface of cervix elsewhere showed long oblique line demarcating 
various degrees of basal-cell hyperactivity from upper liornified layer (C). This 
is not the usual short oblique line described by Schiller. 
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The question of iiow long such surface epithelial changes can be 
present before actual invasion takes place, or indeed, whether sucli 
surface changes inevitabty develop into true invasive cancer is of great 






r-- 


Fig. 4. 


Case 4.— History No.116,807. Path. No. 54,05.3; 54,088; 54,730; 54,809. Aged 
31 j’ear.«. Para 1-1. Metrorrliagia for one month. 

Cervix verr- firm with hj-pertrophied anterior lip and small bleeding points near 
extemal os. First biopsj’ tahen April 2S, 1942 (Fig. 4A), showed complete loss of 
stratification at external os and a small bit of invasive epithelium of a similar 
character. High power of surface epithelium directly at junction of columnar and 
stratified epithelium . (P). Subsequent biopsy taken on May 5, 1942, showed nor- 
mal cerrical tissue. A third biop.sy taken May 14, 1912, showed surface epithelial 
change similar to that of first biopsy but with questionable invasion. On May 27, 
1942, a total hysterectomy and double salpingo-oopliorectomy were done. Sections 
of cervix (C and V) showed same surface change.s and also definite invasion, de- 
stroying glands in depth of cervix. 
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scientific interest and clinical importance. It is interesting to note that 
the average age of these 11 eases of extremely early cancer is only 36 
years, in contrast to an average age of 48 years for cancer of the cervix 
in general. This suggests, at least, the possibility of a surface lesion 
existing for years before the development of a gross carcinomatous 
lesion. We have, in our laboratory, two eases on record which cast some 
light upon this question. They have already been recorded in the 
literature by Stevenson and Seipiades. 



o. 


D. 


Pig. 4. — See opposite pagre for case history legena. 
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C. P.—K 13414. Path. No. 25,171. Aged 2S years. Para 4-4. Trachelorrhaphy 
June, 1919. Eoutine examination of tissue removed showed noninvasive changes in 
surface epithelium similar to that seen in the present series. Speculum examination 
2 years later showed cervix covered with normal-looking epithelium. Examination 
February, 1928, showed a large cauliflower-like carcinoma of cervix. Microscopic 
diagnosis: epidermoid carcinoma. 

M. S. — ^Path. No. 49,900; 41,429 and 45,520. Aged 34 years. Complaint: dys- 
pareunia. Eoutine .speculum examination showed slight reddening about external o.s. 
Biopsies taken from that region on July 31, 1934, showed noninvasive carcinoma- 
like change in surface epithelium. Patient refused treatment. Second biopsy taken 
January 8, 1935. At this time cervix looked normal. Biop.sy again showed some 
changes in the epithelial surface. Treatment refused. Death Julj' 15, 1937, from 
pernicious anemia. Had no symptoms of carcinoma of cervix. Cervix removed 
after death showed extensive changes in surface epithelium similar to that noted in 
biopsies but invasion into stroma of cervix was seen at many points. No autopsy 
was obtained so further extension of carcinoma could not be determined. 

In the first of the aliove cases, tve have a definite record of typical 
surface epithelial changes 8V^ years before the patient finally developed 
an extensive caulifiower-like cervical cancer. In the second case, the sur- 
face epithelial changes were known to have existed for three years before 
death from pernicious anemia. Up to that time no clinical evidence of 
carcinoma had developed, but the microscopic examination of the entire 
cervix showed undoubted invasive cancer. It cannot be stated how long 
the surface epithelial changes may exist before invasion begins, but the 
above two cases suggest the possibility of a duration for years. One 
cannot say with certainty whether invasion is eventually inevitable when 
such surface lesions exist. Since the two afoi’C-mentioned eases illustrate 
that these lesions may exist for years before Ihe development of clinical 
carcinoma, it is probable that in some cases death may take place from 
other causes before true invasive carcinoma develops. 

In this connection it is important to Imow whether, after identifying 
the typical surface lesion, one is justified in proceeding with radical 
treatment in each case. In the past year, after finding these U^pical sui’- 
face epithelial changes in biopsies, we have failed twice to find evidence 
of invasion on making a cai’eful seai'ch in the removed cervix. Are we to 
regret these two hysterectomies as unnecessary operations? We believe 
not, in view of the findings in the foregoing reported eleven eases. 
Although we cannot say with ab.solule certainty that invasion would 


Fie. 5. 

Case 5. — History No. 254,539. Putli. No. .54,437; 55,479; 5.5,494. Aged 30 
years. Para 7-7. ^Menorrhagia .«ince .January, 1942. 

Dilatation and curettage September Ki, 1942; curettings sliowed endometrial 
hyperplasia. Cervix showed a little roughening about external os and tliat area was 
biopsied at time of dilatation and curettage. Biop.«y (Fig. 4.4) showed complete 
loss of stratification in one .small area. Total liystereetomy was done because patient 
was a severe functional bleeder. Sections (7t and C) from cervix show undoubted 
invasive carcinoma. .Section (C) .‘<hows marked contrast between early cancer on 
the left and epidermidization on the right. 
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pig. 5. — See opposite page for case history legend. 
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Fie. G. 

Case 6 . — History No. 150,130. Path. No. 55,853; 55,809. Aged 39 years. Para 
0-4. Postcoital spotting for two to three months; profuse bleeding 3 days. 

Myomatous uterus; soft granular cervix about external os. Biopsy of cervix 
taken November 10, 1942 (Pig. OA), .showed only surface epithelium with complete 
loss of stratification. Total hysterectomy November 18, 1942. Cervix showed 
definite invasive carcinoma. JIany tongues of invasive carcinoma are shown under 
low power in Ti. 

Case 7. — History No. 277,430. Patli. No. 55,005; 55,811; 55,890 and 55,947. 
Aged 39 years. Para 0-4. Complaint: Profuse menses for one month. No inter- 
menstrual bleeding. 

kivomas present. Cervix firm, lacerated witli irregular, liypertrophied anterior 
lip and granular posterior lip. Biop.sy taken October 20, 1942 (Fig. 7/1), showed 
marked basal-cell hyperactivity but no invasion. Biopsy taken one month later (B) 
.showed a tangential section through hyperactive basal epithelium. Section from 
cervix, removed by total hy.stcrectomy December 3, 1942, showed definite invasive 
carcinoma (C). 
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have eventual^ resulted in these two cases, we believe that there is a 
strong likelihood, and regard the surgery as .iustifiable prophylaxis. It 
is our considered opinion that when basal-cell hyperactivity is of such a 
degree as to involve the full thickness of the epithelium, replacing the 
normal stratified epithelium, hysterectomy is indicated. Since all de- 
grees of basal-cell hyperactivity are encountered, there will be inevitably 
some instances in which there will be doubt as to the proper procedure. 
A good working rule in cases in which the hyperactivity is of a question- 
able degree is never to lose sight of such a patient, but to biopsy and re- 
biopsy at intervals of a month or two until one is quite satisfied that 
he is or is not dealing witli earl.y maliguancy. The question can 
usually be answered quite definitely within a few months. 

Prom a review of these eases, it becomes obvious that the diagnosis 
of early cervical cancer has become a matter or appreciation of the 
finest and earliest changes in tlie epithelium. In our present state 
of knowledge, we do not know enough aliout these early changes to be 
dogmatic concerning the exact degree of epitlielial change necessary to 
justify a diagnosis of cancer, but in this report we have recorded eleven 
eases in which the eliange in the surface epithelium was sufficient to cause 
us seriously to suspect carcinoma. Unquestionable cancer was found 
on complete section of the cervix in ten cases. In the eleventli, invasive 
carcinoma was seen in one biopsy section. These cases stress the im- 
portance of biop.sy and often repeated biojisy of cervices of which one is 
suspicious either on the basis of the hi.story of spotting and/or the 
appearance of the cervix. The.se cases also stress the fact that the most 
vulnerable spot for the beginning of cervical cancer is the external os, or 
more exactly, at the junction of the .squamous and columnar epithelium. 

In some instances in which the history of spotting causes one to be 
suspicious, and yet Avhen the appearance of tlie cervix gives no clear-cut 
indication of where tlie biop.sy should be taken, tissue had best be excised 
at the external o.s. In one of the foregoing cases, the first biopsy was 
only suspicious; a second biopsy was taken by doing a conization and 
completely sectioning the cone of tissue. Although we have not used 
conization extensively, because mo.st of these biopsies were taken in the 
outpatient department, we believe that the procedure has merit at limes, 
as a means of getting a complete liiopsy of the vulnerable area. 


Fip. 8. 

Ca.se 8.— History No. 180,402. 3’iitli. No. 50,070; 50,081; 50,111. Af;c(l 41 
years. Para 8-7. Postcoital blecdinp for 19 months. 

Cervix h\T)ertrophicd ^v^th dilTu-se red and granular appearance of the posterior 
lip which bled easily on touch. Biopsy taken Bccendjcr JO, 1942 (Fig. 8A), showed 
only marked changes in surface epithelium; no invfision. Second biopsy taken Dc- 
cemljer 31. 1942, showed similar changes. Total hysterectomy on January 0, 194.1. 
Cenix showed same surface epithelial clianges but also early invasive carcinoma 

(2? and C). 
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Because the changes are hislologieallj^ of tlie finest type, we believe 
that the best possible sections should be utilized for study. For this 
reason, we never use quick-frozen sections in .searching for these finer 
changes. In .slightly over 24 hours an excellent paraffin-embedded and 
well-stained section can be made, and this slight delay is_of no import- 
ance. It has never been shonm that the lapse of a .short interval of a 
few days between the time of the biopsy and subsequent treatment affects 
the prognosis adversely in cervical cancer. 

The astonishing thing to us in making this study is the frequency with 
which these lesions have occurred in our laboratory. Eight of these 
eleven cases were found within a twelve-mouth period. During this 
time, 704 cervical biopsies were made. This incidence is much greater 
than has ever occurred in our laboratory during any corresponding 
period of time. The question ari.ses whether such lesions have mi.s- 
takenly been considered benign in former years. We believe that some 
erroi’S have been made in this way, but probably the greate.st factor in 
our increased finding of these lesions has been the great increase in 
the number of biopsies taken iii our outyatient department and by 
our attending gjmeeologists in their private practice. 

This paper was prepared for presentation before this Society at last 
year’s meeting which was, as 3’’ou all Imow, cancelled. We continued 
with this work during the intervening j’-ea)* and have discovered by 
biops.Y five more eases which fall into the .same category. This brings the 
total number of cases here reported to 16. In order not to lengthen 
the paper unduly, we have not reported the additional cases in detail 
or shown more photomicrographs. 

The frequency’’ with which we have encountered these lesions naturally 
has a direct bearing upon the choice betAveen total and subtotal hysterec- 
tomjL jMan^' factors beside the condition of tlie cervix enter into the 
decision in each case, such as the obesity of the patient, the general 
medical condition of tlie patient, the pre.sence or absence of pelvic inflam- 
matoiy disease, and the difficitltics encountered at operation, but it is 
not Avithin the scope of this paper to di.seuss this subject full.v. We do 
Avish, howcA’cr, to put these data on record so that thcA’- maj' be evaluated 
in relation to the subject of total A'crsus subtotal liA^sterectomy. The 
finding of 8 definitel.v cancerous lesions in normal or almost normal- 
looking cervices in one year in a clinic in AA'hich 429 h3^stereclomies AA^ere 
done Avithin the same period of time eau.ses one to lean more toAvard total 

Fip. 9. 

Ca.se 9.— History No. Patli. No. :w,914; .00,108; 50,204; 50,257. A<,'Cfl 

?•?, ■v'ear.o. P.ara 2-2. Posfcoital spotting for 2 weeks. 

Cervix '‘large ‘witli sliallow bleeding ulcer at 5 o’clock, the size of a small finger- 
nail.” Biopsy January 0, 1943 (Fig. 9-4), showed complete loss of stratification and 
malignant change in cells but no invasion. Another biopsy .Tanuary 20, 194.3 (71), 
showed similar surface epithelial change.^. Hysterectomy .Tanuarj- 27, 1943. Cervix 
showed undoubted deep-lying carcinomatous tissue (C). This is the only case in 
which the carcinoma actually lay in the portio away from the external os and 
undermined normal muco.^a. 
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Fit:. 10. 

Cask 10.— History -No. 100,902. Path. No. .lO.-JTO: .o(i,58:;; o(;,00:l Aged 3» 
year.«. Para 2-0. Complained on. March 15, 1943, of amenorrlica since November. 

Leucoplakic area .“^eon on cervix. Biopsy showed suspicious area.s in surface 
epithelium (Fig. 10.4). On March 10, 3943, conization of cervix was done. Cervical 
tissue removed, cut up entirely in several blocks, and further surface epitlielial 
change seen as well a.s definite invasive carcinoma (73). Subsequent total abdominal 
hvstereetomy tvas done. TJie remainder of cervix thu.s removed failed to slioiv any 
more carcinoma. 



'JPE LINDE AND GALYlN : HISTOLOGICAL CHANGES IN BIOPSIES 7dl 


lij'sterectoiny. During tlie past several inonllis, we have completely cut 
into blocks all the cervices removed by total hysterectomy and cut many 
sections from each block. We now have carried out this laboratory pro- 
cedure in 240 instances. Among these, we liave encountered micro- 
scopic extremely early invasive carcinoma in two instances. Often it 
was necessary to cut a great many sections before the area of invasion 
was found. In every one of these cases we had satisfied ourselves by 
history, cervical inspection and/or biopsy that cancer did not exist be- 
foi’e operation and yet the I'cmoved cervices sliowed cancer in 1.3 per 



Fig. 11. 

Case 11. — History iSTo. 285,228. Path. Ho. 56,452. Aged 49 years. Para 2-2. 
Complaint: On Julj' 24, 1941, complained of lieavy .sensation in pelvis. 

Pelvic examination showed cystoeele, rectocele and descensus of uterus, almost 
second degree. February 25, 1943, Manchester parametrial fixation done. Cervix not 
suspicious of malignancy. On routine examination of cervix in laboratory, intra- 
epithelial changes were noted in surface epithelium (Fig. 11^). Entire cervix was 
then cut in blocks and sectioned. Invasive carcinoma was found (P). Patient was 
treated with irradiation. 
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ce;it. This finding of even an occasional cancer in normal-looking, 
asymptomatic cer\dces, some of which were hiopsied, is rather startling. 
It undoubtedly indicates the desirabilitj^ of getting rid of the cervix, 
but it does not dictate the policy of routine total h3'-stereetomy in com- 
plete disregard of the other factors mentioned aliove. Certain!}^, it be- 
hooves the gynecologist who performs subtotal h^’sterectomj^ frequentl.y, 
to biopsj" freely all cervices on the slightest suspicion. 



Pig. 12. 

Case II. — A. Normal cervical epithelium, with single layer of fat spindle cells 
at base. 

B. Increased basal-cell proliferation. 

C. Still more marked basal-cell proliferation. As one progresses from right to 

left, the basal-cell hyperactivity increases until iinally the full thickness of the sur- 
face epithelium is taken over by the overactive basal cells. * 



Fig. 13. 

Case 11. — Abrupt transition from normal epithelium on the right (o hyperactive 
epithelium on the left. 
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Treatment 

It is not the purpose of this paper to advocate surgery rather than 
irradiation in these extremelj'' early eareinomas. Our attitude toward 
the treatment of carcinoma of the cervix, in general, is that all lesions 
of macroscopic size should he given a full course of radium and x-ray 
therapy. In these very early microscopic lesions, we believe that no one 
has had sufficient experience to be dogmatic in his preference for either 
surgery or irradiation. It is probable that the incidence of cures will be 
high by either surgery or irradiation. In our series, we have performed 
total hj’-sterectomy in all cases except one. This one exception is tlie ease 
in which the cervix was amputated in doing a Manchester operation. 
Follovdng the discovery of early carcinoma in the amputated cervix, ir- 
radiation was instituted. "We have favored surgeiy in order to obtain the 
cervix for study so as to substantiate or disprove our suspicion of cancer. 
Without doing this, we would still be in doubt as to the absolute diag- 
nosis in several of the afore-mentioned cases. We have also favored 
hysterectomy in order to learn whether these early lesions can be cured 
with the conservation of one ovary. The average age of these patients 
is 36 years, and they are not rare in the twenties. The preservation of 
a functioning ovary in the younger women of this group would give 
surgery a decided advantage over irradiation. Since the ovaries are in- 
volved in cervical cancer late in the course of the disease, it seems prob- 
able that ovarian preservation will prove permissible in this group of 
eases. 

The operation which we have carried out is a marked modification of 
the Wertheim technique. We do not hug the cervix as in total hysterec- 
tomy for benign disease. On the other hand, we make no dissection of 
the glands. If on examination of the removed uterus the lesion is found 
to be more extensive than originally suspected, we would entrust the 
destruction of possible glandular meta.stascs to postoperative irradiation. 
We have frequently passed ureteral catheters preoperatively in order 
to facilitate the locating of the ureters at the operating table. This pro- 
cedure requires but a few minutes either before or after anesthetizing 
the patient, and often proves to be of great value to the operator. The 
ureters can be identified easily and repeatedly in the course of the op- 
eration, permitting ligation of the uterine vessels well away from the 
cervix, and the removal of a generous vaginal cuff without endangering 
the ureters as they turn forward anterior to the vagina. Dissection of 
the ureters as in the typical AVertheim operation becomes unnecessary 
and thus postoperative ureteral fistulas never occur. 

All of the 16 cases reported herein are well, but that fact is of no 
statistical significance since the longest time that has elapsed since 
hysterectomy is four years. The patients will be followed with great 
care to learn the ultimate results. 
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Discussion 

DE. GEOEGE H. GAEDNEE, CHiCAfioJ III. — If anyone doubts the nature of 
these lesions, may I assure him that thej' are undoubted carcinomas of tlie cervix. 
Dr. TeLinde and Dr. Galvin hdve liad an unusual experience with tliese early 
squamous cell cancers of the pars vaginalis, chietiy because they are continuously 
searching for them. I, on the other hand, have seen only a half dozen similar cases. 

Their observation that the first evidence of cancer occurs in the basal layer of 
cells has not been confirmed in my specimens. Neverthele.ss, I do subscribe heartily 
to the concept that squamous cell cancer of the cervix can be diagnosed before actual 
invasion occurs. Such a diagnosis is based on radical alterations in the normal archi- 
tecture of the squamous epithelium, plus indivdiual cell changes, i.e., variations in 
the size, shape and intensity of staining of cells, plus mitolic figures. Tliis tjqje of 
cancer is, in reality, an intraepithelial process. Incidentally, it is sometimes difficult 
to be absolutely certain that early invasion has actually occurred. 

Wo must be willing to diagnose cancer on the basis of cell changes alone, and 
then have the fortitude to treat the patients accordingly. I cannot subscribe to the 
practice of repeated biopsies as a follow-up in women where evidence of intr.a- 
epithelial cancer is discovered, but cancer is not diagnosed because invasion has not 
occurred. One must look upon repeated biopsies as repeated traumas to the cervix. 

Another of the authors’ observations emphasizes a fact that may prove startling 
to some, viz., that slow growth of cancer is probably the rule, not the exception. 
They mention the youth of their patients and also cite a case that had been re- 
ported from the Johns Hopkins Clinic, in which almost nine years elapsed between 
the recognition of noninviisivo intraej)ithelial cancer, and the appe.arance of a 
classical everting clinical cancer of the pars vaginalis. 

In this connection I wish to comment on another feature of some uterine car- 
cinomas, viz., their tendency to .spring up, apparently simultancou.sly, in several 
area.s, or over an extensive surface, rather than being restricted to a single focus. 

I must question one of their indications for treating these early invasive cancers 
by operation. They recommend that it is advantageous in younger women to save 
a functioning ovary. Few of us believe that estrogens in therapeutic dosage have 
a carcinogenic action, but some of us carefully withhold estrogens from cancer pa- 
tients. The castrated woman, under treatment for genital cancer, who complains 
of hot flashes, probabh' .should not be trc.ated with estrogenic hoimones. If Dr. 
TeLinde prefers to operate on his cancers of the cervix, I sincerely trust that he has 
other, and more valid, indic.'itions for surgeiy than tlie desire to avoid an e.'irly 
menopause. It is not at all unlikeh' that women with genital cancer should be 
castrated, as an essential part of their treatment. 

This timely paper is a boon to the proponents of routine total hysterectomy. 
It serves as another lethal argument against frequent use of tlic subtotid operation, 
and it should stimulate all of us to search more zealously for similar early cancers 
of the cen-ix. 


DE. IvAEL H. MAETZLOFF, Poutland, Oue. — I would lil;e to emphasize again 
Dr, TeLinde ’s general observation concerning the attitude of some toward those 
changes in the stratified cervical epithelium to which such ai)pelIations as “pre- 
canccrous lesion,” “carcinoma in .situ,” “Bowen’s disease,” “ i)reinvasivc can- 
cerous change” or “noninvasivc potential carcinoma” have been given. The ex- 
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pression "noninvasive carcinoinatoid change” is, I believe, more realistic, for it 
tends to express the idea, that the lesion in question, ■while resembling cancer, may in 
fact not bo a carcinoma. This I believe is important, for upon it hinges the decision 
as to one’s further conduct toward such an afflicted patient. If this noninvasive 
change, and I am not now discussing Dr. TeLinde’s major thesi.s, is regarded as an 
irreversible, progressive proce.ss, then i)atients so afflicted may bo subjected to un- 
necessary surgery or radiation therapj'. It is worth remembering that patients 
so afflicted have remained well for years when nothing more was done than local 
removal of tissue for diagnosi.s. A few of our own observations confirm this, but 
particularly pertinent are the studies of Stevon.'-on and Scipiades. 

I am in agreement with Dr, TeLinde that if one is to reg'ard a given lesion as one 
probably associated with a coexisting but as yet undemonstrated cancer, then surgical 
removal (panhysterectomy) is the method of choice. This gives opportunity for 
study of the entire specimen and final decision as to the correctness of one’s pre- 
operative estimation of the lesion. In no other way can a background of exact 
information be obtained. 

I am dubious of the advisabilitj* of frequent removal of tissue for liistologic 
study. I prefer, when the original biop.sj* reveals such a carcinomatoid change, either 
cervical amputation or prefciably a wide conical endocervical enucleation combined 
with a low amputation utilizing the Sturmdorf flap principle. This accomplishes 
three purposes: the procurement of adequate tissue for intensive study, the avoid- 
ance of prolonged delay before arriving at a final decision, and the probable com- 
plete removal of suspicious patliological tissue when no cancer exists. 

Finally, we come to the nucleus of Dr. TeLinde ’s .'•tudy, viz., the rc-evaluation of 
his preliminary histologic studies on the basis of the coexisting early cancer demon- 
strated only after the entire cer■^•ix became available for study. I would like to ask 
Dr. TeLinde what he considers as acceptable evidence cf early bona fide invasion? 
Also may not the patient who developed full blown cancer 814 years after a non- 
invasive carcinomatoid change was demomstratod liavo had an undiscovered bona fide 
cancer at the time of the original biopsy? Is it also not possible that this final 
manifestation of cancer may have been purely coincidental and that the cancer 
did not arise necessarily at the site of the previously demonstrated noninvasive 
carcinomatoid change? 

I make these inquiries because Hinselmann and his proponents have repeatedlj' 
stated that cancer of the vaginal surface of the cervix arises on the basis of a 
pre-existing leucoxflakia. However, up to the present time this has not been proved. 
In saying this I am not unmindful that coexisting leucoplakia and cancer have been 
reported, and I confess my sympathetic attitude toward the theory that bona fide 
cancer probably may develop from an area of noninvasive cancerlike change. 

Dr. TeLinde’s most pertinent obsei-vation is that all of the noninvasive car- 
cinomatoid changes observed in his preliminary biopsies showed among other changes 
complete loss of cell ditTerentiation and layer formation. It is therefore inferred, 
that these alterations may otfer hi.stologic evidence sufficient to warrant the assump- 
tion of a coexisting but unverified cancel’. This is not only an interesting observa- 
tion but one of great potential importance and one that, I am sure Dr. TeLinde 
will agree, requires confirmatory evidence. 

In conclusion, it should be emphasized that these observations of Dr. TeLinde 
do not and are not intended to show that bone fide cancer originates in an area 
of noninvasive carcinomatoid change. More probably they illustrate the cytological 
changes that may occur in the stratified epithelium of the cervix where it imiringes 
on established cancer producing what has been described as collateral cancer. 

DE. NATHAN P. SEAES, Syracu.sc, N. Y. — Since 1931, we have been carrying 
out a somewhat similar procedure. MHien any specimen of cervix is obtained showing 
a lack of stratification, the patient is put on a special list and frequently examined, 
sometimes as often as every month, in other cases every six months or a year. We 
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have picked up two cases after a year, and some diagnoses were confirmed within 
a month or two after our first suspicious biopsy was made. In tin's way, we will be 
able to detect a great many more of these ca.sc.s, and therefore prevent deaths from 
cancer of the cervix. 

DE. EMIL NOVAK, Baltimore, kin. — ^Year after year, before this Society and 
before practically every other gjmeeological society, there are discussions as to the 
treatment and the results of treatment for cancer of the uterus. While improvements 
are from time to time noted, they are on the whole unimpressive, and no one is par- 
ticularly enthusiastic about them. For the present the only avenue to better results, 
and an obvious one, is through a combination of popular education and a more in- 
tensive and concentrated study of the cervix, in an efl'ort to unearth the very early 
cases which will yield -a very liigh percentage of cures. 

The most important lesson to be drawn from Dr. TeLinde’s paper is that one 
should go slowly in diagnosing preinvasive carcinoma. In almost all of his case.s, 
in which definitely cancerlike changes were found at biopsy in the surface mucosa 
alone, without invasion, later biopsy or hysterectomy revealed inva.sivene.ss at some 
point or other. It is true that a small group of cases has been reported in which 
even serial studj’ has failed to reveal invasion, and concerning the significance, the 
nomenclature and the treatment of this group, there lias been much discussion and 
much difference of opinion. But these cases arc far less numerous than those 
which, on more intensive study, reveal invasivcncss, so Unit the diagnosis of cancer 
would bo accepted by all pathologists. To put it another way, one would not make 
any mistake if one considered as cancer all those cases of extreme cancerlike changes 
in the epithelium even if the biopsy does not happen to sliow areas of outspoken 
invasion. 

The rub in the situation lies in the determination of what constitutes a minimum 
of epithelial hyperactivity on which to base the assumption of cancer, for all 
degrees are encountered, as exemplified in the various rubrics of leucoplakia described 
by Hinselmann. Tlie lesser degrees reprc.sented by rubrics I and II are probably of 
no significance, and it is only the rubric III case.s, corresponding to those shown 
by Dr. TeLinde today, that one is justified in grave suspicion. In most biop.sy sec- 
tions corresponding to this picture, more extensive study ivdll, as already mentioned, 
reveal invasiveness at some point, so that they ivill probably be placed in rubric IV, 
or genuine and undoubted cancer. 

As for minor degrees of hj-peractivity, they are probably of no significance in 
relation to cancer. In interpreting them we must consider individual variations, 
the influence of inflammatorj- irritation, and po.=sibly cyclic or other endocrine 
variations. The vaginal mucosa is much influenced by hormone factors, and there 
would seem to be no reason why the same thing should not apply to the squamous 
epithelium of the portio, although we have very- little direct information on tliis 
point as yet. 

DR. I. C. RUBIN, New Y'ork City. — In 1910 I was able to report three cases of 
what we called at that time “incipient" cancer of the cervix. These cervices were 
removed from cases of uterine prolapse at the von Eosthorn Kliriik. The lesions 
corresponded to those this morning, and to those which Dr. Cullen showed some 
twenty years later. At that early period Schottlacnder, pathologist at the von 
Eosthorn IQinik, was alone in maintaining that the mitotic activity of the cells, 
lo.=s of the basal-cell arrangement with local regional and some subjacent lymphatic 
involvement underlying the proliferated hyperactive epitlielium, without any further 
spread, was enough to characterize the lesion as cancer. J have seen several cases 
since that time, two of them since we have been doing the Fothergill operation more 
frequently, in which the rale of growth was extremely .‘■low. 

A woman in the late forties on whom I did a trachelorrhaphy with curellage had a 
lesion which corresponde^l quite accurately to this picture, one small fragment show- 
ing infiltrating squamous cell carcinoma (ineflium ripe). T urged the husband to 



TE LINDE AND GALVlN : HISTOLOGICAL CHANGES IN BIOPSIES 797 


see to it that a hysterectomy be done or that she have x-ray or radium therapy, 
■which he refused for fear of scaring lier, since slie had eanceroph-obia. I lost track 
of lier for several years during which time she had estrogenic treatment receiving 
some 10 million international units of estradiol. IVlien I saw her in 1943, some 7 
years after the operation, her cervix was quite the same and perfectly healed. She 
still refuses to have anj’thing done. 

Prom what Dr. TeLinde’s evidence shows in his beautifully carried out patho- 
logical examinations I think we are dealing in some of these cases with what is 
analogous to a basal-cell cai'cinoma. In other words, this lesion is an epithelioma of 
the vaginal portio which has relatively benign activity and for that reason may 
lie dormant and localize without producing remote metastasis for many years. 

DE. P. H. PALLS, Chicago, III. — I want to emphasize what Dr. TeLinde has 
said as to the importance of remo'^’ing the whole endocervix in operating upon tliese 
carcinomas. TTe do a Sturmdorf operation, excise the cone and open it out so as 
to make eight blocks. IVe start taking sections down the block and if we find 
nothing in the early sections, we assume that the cervix is negative. But if we find 
these early changes, the beginning Schiller line, we cut sections right through. We 
have made as manj^ as 80 slides from one block finally to detect the carcinoma. The 
Sturmdorf operation is a good one for cervicitis quite apart from its advantages 
in detecting early cai'cinoma. Therefore, we believe that patients with chronic 
cervicitis that do not yield to ordinary treatment should not be treated by the cautery 
but by the Sturmdorf operation. This yields the best possible biopsy material. 

After removing the early lesion by the Sturmdorf operation, the question is 
whether we are obligated to remove the uterus. That is hard to say. In a young 
woman of 24 or 25 years of ago, we leave the uterus keeping the patient under close 
observation. If the patient is near the forty-year mark, we recommend the re- 
moval of the uterus. In some of these cases we have done the Schiller test before 
operating, have marked the point of the positive test and then after the Sturmdorf 
operation found that there was no invasion. A little beyond that point, however, we 
have found an early carcinoma, often where the Schiller test was negative. 

DR, TeLINDE (closing), — The question of repeated biopsy has been raised. I 
have seen no practical objection to it, and can see no alternative when one is in 
doubt from the first biopsy. We have coned the cervix only a few times, but believe 
it is a good way to get a very satisfactory biojisy. If one does this by the Sturm- 
dorf technique, however, it is necessary to wait at least four weeks for the wound 
to heal, and all infection to disappear before proceeding witli the total hysterectomy. 
If one were going to treat the patient with radium, one could start that therapy 
very soon after the conization. 

Dr. Gardner raised the question of the advisability of saving one ovary when 
doing a total hysterectomy. We have discus.sed that question a great deal, but the 
effect of estrogen upon carcinoma is strictly theoretical, and we do not believe that 
we should be deterred from saving an ovary on theoretical grounds. We would 
not save an ovary in a woman past 38 years of age, but believe it is worth doing 
in the younger individuals. Dr. MartzlofT brought up tlie question as to whether 
the patient who had a gross carcinoma eight years after the biopsy might not have 
liad it long before that time. 1 thinlv that is a possibility, but one cannot prove it. 

In undertaking this study we appreciate that these intraepithelial changes have 
been described in the literature repeatedly. There seemed, however, to be one weak 
point in most of the published articles and that was proof of the relation of these 
surface changes to invasive carcinoma. We have attempted to prove tliis in these 
studies. I hope that we have stimulated a little interest in this subject, and I am 
glad that I have had the opportunity to present this paper at tliis time as it fits 
in so well with Dr. Macfarlane’s work in her volunteer health checkups. I am sure 
that we were missing many of these early lesions before, considering the fre- 
quency with which we are finding them now. 



THE SECOND STAGE OF LABOR— THE DESCENT PHASE- 

L. A. Calkins, M.D., Ph.D., Kansas City, Kan. 

(From the Kansas University School of Medicine) 

S OME years ago, ive endeavored to demonstrate that the first stage 
of labor was a very simple process, controlled by the frequency 
and intensity of labor pains balanced again.st the resistance offered by 
the cervix.^ The passenger, either with respect to its size or its pres- 
entation, had no effect on the progress of the first stage. With the 
possible exception of ruptured membranes, nothing other than laboi’ 
pains and cervix was of any major importance. 

A similar study of the second stage of labor reveals quite a different 
situation. Here, we find a very complicated proce.ss, affected by many 
different considerations. Voluntary effort of the patient is of as 
much, if not greater, importance than the involuntary^ contractions 
of the uterus. Ruptui’cd membranes facilitate descent, but may act 
as a deterrent factor in negotiating the pelvic floor. Size of the pas- 
senger is of con.siderable importance, particularly in primiparas. Pre- 
sentation is of little importance in some re.spects, but a definite factor 
as regards internal rotation. The station at ivhich internal rotation 
takes place has a definite bearing on the rapidity and ease of delivery. 
The frequency and intensity of labor pains are of relatively little 
moment in multiparas, but a factor of con.siderable importance in 
primiparas. 

Since there are so many factors involved and since these factors are 
more or less interdependent, clarity of undei-.standing will be served 
by di.scussing only one of them at this time. The remainder of this 
discussion ivill concern itself with that phase of the mechanism of 
labor known as descent. 

The textbooks give one the impression that descent, while partial 
in the fir.st stage, is a more or ]e.ss continuous proce.ss during the sec- 
ond stage of labor. In the present series of .some, 2,400 primiparas 
and 1,700 multiparas, our findings are not quite in accord with this 
impression. In something over half (54 per cent) of all patients, the 
head was definitely on the pelvic floor at the time the cervix ix'ceded 
over the head. It has been our custom to say the cervix was com- 
pletely dilated only when it was also completely I’ctraeted. Very fre- 
quently, there is no de.scent when the eei-vix is seemingly dilated but 
still palpably present around the head. Palpation at the height of 
the uterine contraction will .show this remaining rim of cervix to be 
tightly clamped again.st the head and to be preventing descent thereof. 
As soon as the cervix is retracted, the head will frequently almost fall 

'Pre-scnted at th»; Sixty-Elghtli Annual Meeting nf the American Gynecological 
Society, Her-shey. Pa., June 19 to 21, 1944. 
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down tliroiigli the pelvis to the perineum. Conversely, the head may 
be on the pelvic floor for a matter of minutes or even hours before 
dilatation is complete. The assumption that the patient is in the sec- 
ond stage of labor merely because the head is on the perineum may 
well lead to the impression that forceps delivery will be required be- 
cause of “lack of progress.” In these patients in particular, it is 
unsafe to depend upon the findings by rectal examination, and it has 
been our custom for the past fcAv years to do vaginal examinations 
routinelj’- under these circumstances (i.e., head on perineum with no 
progress). 

In this group of patients, with the head on the perineum at the time 
dilatation is complete, the second stage is wholly concerned ivith the 
negotiation of the pelvic floor. 

In the remaining patients (something less than half of all cases in 
the present series), the presenting point is at a somewhat higher 
station at the time dilatation is completed. This station maj’- vary all 
the way from approximately 1 centimeter above the pelvic floor to a 
point well up in the pelvis. In this latter group of patients, descent to 
the pelvic floor must precede the pelvic floor phase. This descent may 
require all the waj" from a very few minutes to as much as an hour or 
more. After it is completed, there then remains the pelvic floor phase, 
which is exactly like the whole of the second stage in the first group of 
patients. It has seemed ad^^sable to us when referring to the second 
stage in this second group of patients to speak of “Descent Phase” and 
“Pelvic Floor Phase.” The duration of the second stage in this group 
cannot be directly compared with the second stage in the first group. 
Failure to make this differentiation inevitably leads to inaccurate judg- 
ments as to the proper amount of progress in individual patients and, 
therefore, to ill-advised abstinence from operative delivery in the first 
group and ill-advised early interference with the second group. 

Etiology of High Station 

Since more than half of all patients in this series had the head on the 
perineum at the time dilatation was complete, it becomes of interest to 
try to determine the etiology of the high station in the smaller group. 

Table I. Etiology op High Station 
(At Onset of Second Stage) 

Cervix and L.U.S. 33% factor 

Ilnruptured membranes 15% factor 

Large baby (over 3,500 Gm.) 5% factor 

gcc^g^^Posterior | Negligible 

Abnormal presentation, hydrocephalus, etc., 
not studied. 


One major factor (the cervix and lower uterine segment), one some- 
what less important factor (the time of rupture of the membranes), and 
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several almost negligible factors seem Avorthy of consideration. It is 
quite apparent that the cerAux and lower uterine segment are much 
stretched and markedly thinned out before the onset of labor in a small 
proportion of patients. Some of these individuals are observed to 
“carry their babies on their heels” for the last several weeks of their 
pregnancies. Considerably more frequently, one observes the head de- 
scending through the pelvis during the first stage so that it may reach 
the pelvic floor by the time the cervix is only 5 or 6 centimeters dilated. 
Stretching of the lower uterine segment (and parametrial tissues?) 
would, therefore, seem to precede effacement and dilatation of the cervix 
in a small number of individuals, and to proceed apace in a considerable 
fraction of the remainder. Failure of stretching of the lower uterine 
segment and ceindx would naturally prevent descent of the head until 
the cer\ix is completely dilated and, therefore, completel}’- removed as 
an obstructive factor to descent. As nearly as could be judged from 
this present series of patients, 33 per cent of all individuals fall into 
this category. In this 33 per cent of patients, the station of the head 
is high at the time dilatation is complete regardless of all other factors 
in the individual. 

The next most important consideration is the time at which the mem- 
branes rupture. Of 2,397 patients whose membranes had been ruptured 
previous to the completion of dilatation, 59 per cent (1,404 patients) 
had the head on the perineum at the time dilatation was complete. Of 
1,185 patients in whom the membranes did not rupture until after the 
completion of dilatation, only 44 per cent (521) had the head on the 
perineum at the time dilatation was complete. That unruptured mem- 
branes can act as a deterrent to descent is particularlj’- evident in mul- 
tiparas whose pains are very poor, and who exert little or no voluntary 
effort. One patient in this series had complete dilatation for four hours 
with the head just above the pelvic floor and no progress. Kupture of 
the membranes was followed by birth of the baby within one minute and 
vithout a uterine contraction. The difference between 59 per cent and 
44 per cent would suggest that late rupture of the membranes relative 
to the time of completion of dilatation is approximately a 15 per cent 
factor in preventing early descent. 

Three other clinical findings were carefully studied and found to be 
unimportant or of negligible weight in determining station as of the 
time of complete dilatation. The presenting point in 52 per cent of 
primiparas was on the perineum, while in multiparas, 59 per cent was 
at a low station; 53 pci' cent of occiput anterior as against 51 per cent 
of occiput posterior; 55 per cent of the small and medium-sized babies 
and 50 per cent of the large babies (3,500 grams and over). Baby size 
alone, therefore, of these three factors might be considered as of mini- 
miun importance, and to be, at most, a 5 per cent factor. If we combine 
the factors favorable for a low .station, namely, small and merlium-.sized 
multiparas’ babies, with early rupture of membranes, we find that 6G 
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per cent are on the perineum at the time the cervix is completely 
dilated; whereas, primiparas with large babies and nnruptured mem- 
branes, have only 34 per cent on the perineum at the time the cervix is 
at complete dilatation. It is thus apparent that the resistance offered 
by the cervix is a very major factor in preventing earl.y (fii’st stage) 
descent; unrnptnred membranes are a considerable factor; and baby 
size, parity, and posterior occiput position are negligible — certainly so 
for the individual patient. 

Table II. The Descent Phase 


Voluntary effort 
Character of pains 
Large babj' 

Unruptured membranes 

Occiput posterior ") 

Late internal rotation 1- 
Incomplete flexion 1 


Most important 
20-minute factor 
6-minute factor 
3-minute factor 

Negligible unless 
combined with other 
adverse factors 


The Descent Phase of the Second Stage 

The length of time necessary for, and the factors concerned in, de- 
scent occurring in the second stage are of considerable interest. (Table 
II.) Several factors are concerned with this process, but onlj^ two are 
of anything like major importance. It is not yet apparent whether the 
relative amount of voluntaiy effort exerted, or the relative intensity and 
frequene.y of the uterine contractions is the more important. It is quite 
apparent that patients with good pains coming at frequent intervals 
will bring about complete descent to the pelvic boor in an average of 
some twelve minutes in primiparas (multiparas — six minutes). Volun- 
tary effort is unnecessary and relatively unimportant in this situation. 
On the other hand, if the contractions are quite Aveak and infrequent, 
good voluntary effort is almost a neee.ssity and Avill frequently produce 
descent in ten to fifteen minutes. With average cooperation by the pa- 
tient, descent requires an average of forty minutes, and with no volun- 
taiy effort may Avell require more than an hour. Since Ave do not haA^e a 
precise method of measurement, AA^e can only say that it is our present 
impression that A’-oluntary effort is more important than uterine contrac- 
tions, both AAuth respect to the descent phase and the pelvic floor phase 
of the second stage of labor. This is more striking in multiparas than 
in primiparas. 

Effectiveness of the uterine contractions can he someAA'hat more 
readily judged. Descent in primiparas Avith no obstructing factor and 
Avith good pains occurs in some tAA^eh^e minutes. Where the pains are 
Aveak and infrequent, the pelvic floor may he reached in a fcAv minutes, 
but may require forty minutes or more. The average in most such 
groups is thirty to thirty-five minutes. For purposes of comparison 
AAfith the other factoi’s involved, the labor jiains could, therefore, be said 
to he a factor of tAventy minutes or more. 
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Perhaps next most important is the size of the baby (occiput presen- 
tations only are being considered in this paper, and abnormal presen- 
tations are, therefore, automatically excluded). In primiparas, babies 
of 3,500 grams and over, require on the average some six minutes more 
for completion of descent (multiparas three minutes) than the average 
of small and medium-sized babies. Marked variations are observed, and 
it is not infrequent that large babies apparently descend more rapidly 
than small ones. These figures quoted are, therefore, to be looked upon 
only as averages or general tendencies. On this basis, largeness of baby 
could be said to be a six-minute factor. 

In this group of patients, it was noted that if internal rotation took 
place during descent, that descent was completed on the average more 
rapidly than if internal rotation did not occur until after the presenting 
part was definitely on the perineum. Here again, the differential was 
about six minutes for primiparas, and three minutes for multiparas. 
This series is not sufficiently large for us to be certain whether this dif- 
ferential does not represent inadvertent selection. It may well be that 
some factor which inhibits internal rotation during descent also inhibits 
descent itself ; as for example, the large size of baby above noted. In 
this connection, it was supposed by us that moderate degrees of de- 
flexion would be found to be of considerable importance. Again, the 
size of the present series does not enable us to be certain that such is the 
case. At present, it would seem that deflexion of the head does not 
materially inhibit descent except when associated ivith large babies, 
and that it then does not particularly magnify the inhibition charac- 
teristic of the large-sized infant. 

Occiput posterior descends as rapidly as occiput anterior, if the baby 
be of small and medium .size. In the present series, occiput posterior 
averages for some rather large groups are actually less than occiput 
anterior averages. The large baby, however, with occiput posterior will 
show an average in excess of that of exactly comparable occiput anterior 
groups. The differential is four to eight minutes for primiparas, and 
zero to six minutes for multiparas. It would seem to us that occiput 
posterior, as a deterrent of descent, can be entirely neglected in the 
individual 7 iatient, as the effect is too inconstant for individual patient 
consideration. 

If the membranes are ruptured previous to the completion of dilata- 
tion and the head still remains high until dilatation is complete, it was 
found by us that descent was more rapid in the second stage than if the 
membranes were still intact Avhile descent was taking place in the second 
stage. The differential here is approximately four minutes with good 
pains and as much as eight minutes for exactly comparable groups whose 
pains are poor. Previous rupture of the membranes, therefoi’e, facili- 
tates descent. It is interesting, however, that all this advantage is lo.st 
after the head reaches the perineum, and the total time consumed by the 
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descent phase and the pelvic floor phase (combined) becomes exactly the 
same for those with early and those with late rupture of the membranes. 

Failure of descent was observed only twice in this series. There was 
no instance of contracted pehne inlet interfering mth descent. One 
patient cared for during this period had a pelvis sufficiently small that 
elective cesarean section was done. Some five or six patients had suffi- 
ciently small pelvic outlets that there was delay in the pelvic floor phase. 
In no instance was this of serious degree. The obvious delay produced 
by abnormal presentations, such as bregma or brow, is not discussed 
here, as these abnormal presentations were not included in this study. 
Hydrocephalus occurring during this period happened to be associated 
vdth brow presentation in every case. There were observed one case of 
markedly delayed descent and one case of failure of descent. The 
marked delay was brought about by a huge amount of scar tissue in the 
pelvis following a previous ischiorectal abscess. The failure of descent 
was the result of the babj' being suspended in a loop of its ovm umbilical 
cord. After many hours of failure of descent, a high median forceps 
delivery resulted in rupture of the cord followed by an extremely easy 
forceps extraction. Complete failure of descent is so rare in our ex- 
perience that we have come to the ratlier firm conclusion that apparent 
failure of descent or apparent delay in descent is almost exclusively 
due to the fact that the cervix is not yet quite completely dilated. It is, 
therefore, a rule in our clinic that if the head is not on the pelvic floor 
\vithin thirty minutes of the time dilatation was thought to be complete, 
a vaginal examination is to be done. Tiiis will nearly always reveal a 
rim of eeindx still holding the head at a high station. The patient is, 
therefore, still in the first stage of labor, and the second stage has not 
begun. 

Reference 

1. Calkins, L. A.: Alt. J. Obst. & Gynec. 42: 802, 1941. 

Kansas UNI^^:RSITY Hospital 


Discussion 

DR. HOWARD C. MOLOT, New York, N. Y. — The observations and conclu- 
sions of Dr. Calkins' paper coniirin the general accepted opinion in regard to the 
importance of cervical dilatation and retraction, and the role played b5' the mem- 
branes in labor. Some years previously, we were interested in this subject at the 
Sloane Hospital and in a few instances studied cervical dilatation and retraction 
by the use of lateral roentgenograms after lead shot had been fixed to the an- 
terior and posterior lip of the cervix. Until complete dilatation of the cervix 
had been obtained, the shot did not elevate. As the head descended through the 
completely dilated cervix, however, the cervix apparently rapidly retracted, 
either by passive force or bj' pulling through action of the uterine muscles 
proper. It was surprising to note that the cervical rim' in normal labor can be 
retracted as high as the plane of the pelvic inlet. 

The second point which intere.sts me is not mentioned in the paper; namely, 
the possible role of pelvic size and shape. I think this factor is too important 
to be completely ignored in any report pertaining to the study of labor. Dr. 
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Calkins states that, “It was noted that if internal rotation took place during 
descent, that descent was completed on the average more rapidly than if in- 
ternal rotation did not occur until the presenting part was definitely on the 
perineum.” He suspects a factor exists to explain this observation by stating, 
“It may be that some factor wdiich inhibits internal rotation during descent, 
also inhibits descent itself, as for example, the large size of baby,” but does not 
refer to the possible influence of pelvic shape and size. We believe that pelvic 
shape plays a decided role in determining the level at which internal rotation 
takes place. Sometimes this is due to the shape of the inlet. 

Torpin reported at the recent meeting of the American IMedical Association 
in Chicago an interesting paper on the role played by the placenta upon head 
position. He studied roentgenologically pelvic shape in twelve cases of spon- 
taneous face to pubis deliveries. In at least one-half of these cases he found 
marked anthropoid pelves or pelves with converging side walls to explain the 
failure of internal rotation. In the remainder, the presence of a large pelvis 
led him to suspect that the position of the placenta may have been a factor in 
the cause of this mechanism. 

In five or six cases in Dr. Calkins’ report there was definite delay in the pelvic 
floor stage or at the outlet. Although, in these cases, delivery w'as effected ndth- 
out difficulty, I feel certain that pelvic abnormalities in the outlet contributed 
to the delay or arrest. I would like Dr. Calkins to comment upon the possible 
influence of the bony pelvis in those cases of delayed internal rotation and 
those few cases which experienced difficulty during the pelvic floor phase. 

The question of the significance of deflection attitudes of the head has for 
years entered into most discussions concerning the mechanism of labor. The 
fact that the anterior fontanel can be easily palpated is used as an argument 
that deflection exists, yet stereoscopic films may .show that the head actually 
is quite well flexed in regards to the pelvis. While I agree in general with 
Dr. Calkins, therefore, that deflection does not play a significant part in the 
mechanism of labor, I would be interested in the clinical methods he used to 
determine this point. 

The third and final point of interest deals with the remarkably low incidence 
of operative deliveries in this large scries of cases. Failure of descent was 
observed only twice in the series and in only five or six cases was there delay 
at the outlet. I believe the excellent results indicate attention to the intra- 
partum care of the patient, the careful use of analgesia with adequate fluid 
intake in cases of protracted labor to prevent the uterus and the forces of labor 
from losing their efficiency. 

It is doubtful, if it is entirely justifiable to compare the operative incidence 
from widel}' separated hospitals inasmuch as racial stock is a very important 
factor. The number of operative deliveries increases in mixed populations and, 
in large cities, racial types differ, and abnormal phj'sical types, which pre- 
dispose to soft part and bony dystocia are not infrequently encountered. All of 
these factors must be considered in the appraisal of obstetrical statistics. 

DE. NOEEIS W. VAUX, Philadelphia, Pa. — We all, I think, are in accord 
that in about .oO per cent of our patients who present no abnormalities of the 
birth canal or fetal obstruction, the presenting part reaches the pelvic floor at 
the completion of the first stage of labor. The other 50 per cent of patients, 
those in whom dilatation may occur before the descent phase is coniyiletcd or 
those in which the pre.«enting part is on the jiclvic floor before the cervix is com- 
pletelv dilated, are the ones in which we are particularly interested. 

It has alwavs been our custom at the Lying-in Ho.spital to instruct the nursing 
staff that until the cervix is fully retracted or completely dilated not to allow 
the patient to use any of the accessory muscles for expulsion or aiding in the 
descent of the vertex. In all prob.ability the use of the accessor^' muscles along 
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with the uterine contractions causes the cervix to lacerate and the membranes 
to rupture before the lij’^drostatic action of the unruptured sac upon the cervix 
is completed. 

Eupturing of the membranes before complete dilatation is still a disputed and 
controversial subject. Leaving the membranes intact, if possible, until the 
cervix is fully dilated when Nature by virtue of the uterine contractions alone 
causes spontaneous rupture is, I believe, the best method to pursue. Although the 
labor might be somewhat delayed throughout the second stage, it is quite evident 
that the descent is more rapid after the rupture of the membranes if the cervix 
is fully dilated. 

The management of the pelvic floor phase is no longer a matter for too serious 
consideration. With the recent advent of caudal analgesia the first stage of labor 
has become rapid and astounding in its completeness. The perineal floor is 
completely relaxed so that it is unnecessary to consider .a delay in either the 
flrst stage of labor or the descent phase of the second stage of labor as the 
mechanism is completelj^ changed at this time. This rapid dilatation of the 
cervix and descent of the presenting part under caudal analgesia is one of the 
outstanding points which occur when this method of analgesia is used. I am 
now confident that the accessory muscle force which previousl5' was considered 
necessary in the bearing down action of a patient during the descent phase is 
no longer necessary or justifiable as the presenting part under caudal analgesia 
relaxation is placed promptlj' at the vaginal outlet and is frequently spon- 
taneously delivered without any exertion on the patient’s part. When this 
stage is reached, the patient can be promptly delivered, and should be, by the 
simple application of outlet forceps. 

I am glad that Dr. Calkins has stressed the importance of the accurate diag- 
nosis of position and station of the presenting part b)’- vaginal examination, as 
well as the amount of dilatation and effacement of the cervix which e.xists. Too 
man}’- rectal examinations, it seems, are done solely for the purpose of estimating 
the descent of the presenting part as it is not always possible by rectal examina- 
tion to make an accurate diagnosis of the complete^ dilated and effaced cervix. 
A careful and well-executed vaginal examination is harmless and too frequent 
rectal examinations may produce more infection than one good vaginal examination. 

I cannot subscribe to the conservative methods of delivery after the presenting 
part has reached the pelvic floor. Either manual or forceps rotation or decom- 
position and extraction of the breech can be very easily accomplished if the 
relaxation of the perineum exists as in a properly acting caudal analgesia. 

Caudal analgesia will have to be given eventualh’- its proper place in the 
conduct of labor, as it has been definitely conceded that dilatation of the cervix 
is more rapid and the descent phase is shortened considerably in both the multip- 
arous and the primiparous patient. 



PATHOLOGY OF MALIGNANT NEOPLASM OF THE CERVIX 
COINCIDENT WITH PREGNANCY^ 


Chaules R. Maixo, M.D., Albert C. Broders, M.D., and 
Robert D. Mussey, M.D., Rochester, Minn. 

(From the Mayo Clinic) 


I N A Tecent communication lay two of us (Maino and Mussey)^ a 
report was made of a study of twenty-five cases of carcinoma and 
one case of sarcoma of the cervix which complicated pregnancy. As 
an incidental finding pregnancy occurred in 0.7 per cent of- the cases of 
malignancy of the cer\dx observed at the jMayo Clinic in nearly thirty- 
two yeai-s, that is, from July 1, 1909 to February 28, 1941. In this 
series of cases, many of which were observed before the present meth- 
ods of treatment were developed, the prognosis appeared to be at least 
as favorable as the prognosis of carcinoma of the cervix Avhich is not 
coincident with pregnancy. 

Of the entire group of twenty-six patients, in twenty instances a 
follow-up period of at least five years had elapsed on February 28, 
1941; of these twenty, six were alive and free of recurrence five or 
more years after the diagnosis was made, a “cure” rate of 30 per cent. 
On March 15, 1944, four more of the six remaining patients (21, 22, 
23 and 24) had been followed at least five years; patients 21 and 22 
were alive and free of recurrence, making a total of eight living pa- 
tients out of twenty-four, a “cure” rate of 33 per cent. 

The scope of the communication referred to in the previous para- 
graphs did not permit adequate description of the pathology of the 
disease. It is proposed in this paper to present in greater detail the 
pathology of malignant neoplasia of the cervix in cases in Avhich the 
patients were also pregnant. The paper will include a resume of the 
literature pertaining to the pathology of the disease, its symptoms as 
they relate to the type, stage and microscopic grade of the neoplasm, 
a study of the pathologic characteri.stics of the cases and consideration 
of the connection between these phases of the pathology and the prog- 
nosis. Symptoms, diagnosis, and treatment, and their bearing on the 
prognosis of carcinoma of the cermx coincident with pregnancy have 
been described previously. For the information of the reader, Table I 
of the former paper, with some additional data, is appended. 


•Pcad by Dr. Mufs^v .it the Sixty-Eighth Annual Meeting of the American Gyne- 
oolorfral Society. Her.^hey, Pa., June 10, 20 and 21, 1944. Abridgment of a portion 
of theels submitted bv Dr. Maino to the Faculty of the Graduate School ot the XJnf- 
vorsltv of "Minnesota in partial fuinilment of the reriuirement.F for the degree of M.S.. 
In Siircera- Dr Maino If novv on active Eer\-icc in the Medlaal Corp.s of the United 
cfotoH Vnvv Tlie opinions and as-scrtlons contained herein are the private ones of 
^thore'and are not to be con.»trued a.s omdal or refleeUng the vlev.-s of the 
Jsavy ix^partmcnt or the Xfl-val Sc*rv'Ice at largre. 
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A large majority of malignant neoplasms of the cervix are squamous 
cell epitheliomas. Among the eases of forty-five authors who reported 
the microscopic examination of the fifty-nine cases of carcinoma of the 
cervix coincident with pregnanc 3 q squamous cell epithelioma was pres- 
ent fifty times, adenocarcinoma seven times and the mixed cell type 
was observed twice. 

Certainly squamous cell epithelioma jiredominates in retiorts of these 
cervical neoplasms. BoAving- stated that squamous cell epitheliomas 
comprise 90 per cent, adenocarcinoma 5 to 8 per cent and the re- 
mainder a combination of these two tjqies of carcinoma; these figures 
include nonpregnant as Avell as pregnant patients. 

Three cases of adenocarcinoma of the uterine corpus coincident Avith 
pregnanc}’- liaAm been reported bj’’ Schumann^ in 1927, ‘Wallingford'* 
in 1934, and Westman** in 1934. 

The normal histologic changes in the cervix during pregnancy have 
been reported bj^ Hofbauer,® LeA'^ej'^" and others. During pregnancy 
both the surface epithelium and glandular elements proliferate. The 
single layer of columnar cells Avith basal nuclei becomes stratified, 
that is, becomes several layers in thickness and the nuclei are then not 
usualty found in the basal part of the cell. The glandular epithelium 
branches and permeates the stroma, forming a loose tissue almost like 
a spongiosa. ‘^^acuoles or sinuses appear in the mucosa betAveen the 
laj^ers of columnar cells. The basal cells may sIioav mitosis and the 
basement membranes maj’- be indistinct. The resulting picture has 
been confused Avith that of malignant neoplasm. HoAvever, the cells 
are uniform and the basement membrane is intact; facts that should 
help distinguish the changes occurring in pregnancy from those of 
carcinoma. 

Hofbauer® mentioned a proliferation of subepithelial cells AA^iich maj’^ 
push up and even entirelj’’ replace the columnar epithelium. These neAv 
cells then resemble stratified squamous epithelium. Pluhmann® earlier 
had commented on small basal cells or perhaps Avhat maj^ be cell rests 
AA'hich, bj'- proliferation, raised the cjdindrical epithelium and replaced it 
and then became differentiated into squamous epithelium. He termed 
this phenomenon epidermal ization and AA'arned that this benign tissue 
may be confused Avith cancer. His material, although obtained from 
nonpregnant AA'^omen, seems to sIioaa’’ a process similar to the changes 
described b^”" Hofbauer in the pregnant cervix. 

The cellular changes are at their height in the central and loAver por- 
tion of the cervix at about tlie third montli of gestation, AA^iilc the upper 
portion undergoes these changes somcAAdiat later. 

Hyperplastic changes in the squamous epithelium of the vaginal por- 
tion of the cervix Avere described bA’- Leve^^^ as paralleling those changes 
described for the columnar epithelium. Such hyperplastic changes in 
the squamous epithelium have been confused Avith Ioav grade squamous 
cell carcinoma. The diffei’ential diagnosis is simplified, however, by the 
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statement of one of ns (Broders®) that lie has not observed a case of 
grade 1 squamous cell epithelioma of the cervix. 

Various authors have reported decidual reaction in 25 to 50 per cent 
of eases of pregnancy. According to Levej^ this incidence may he too 
high since swollen stromal cells easily may he confused with true decid- 
ual cells. StockP® credited the decidua with a marked resistance to in- 
vasion by cancer. He stated that this explains the extreme rarity of 
invasion of fetal membranes or the fetus by the carcinoma. 

In reporting a ease of sarcoma of the uterus complicating pregnancy, 
in 1930, Hesseltine’^^ mentioned the case reports of six others in the 
literature. DerBrueke,’® three years later, apparently not familiar 
with Hesseltine’s article, found onlj”^ three eases previously reported. 
All this literature deals with sarcoma of the mj^ometrium or of fibro- 
myomas, except for one case reputed to have been of endometrial origin. 
There was no case of primary sarcoma of the cervix. 

It seems pertinent to speak of symptoms as these relate to the stage 
and microscopic grade of carcinoma. Bleeding was the most common 
sjunptom of the disease, as there was abnormal bleeding in all but three 
cases ; it was the primary sjmiptom in nearly 90 per cent of the cases. 
Later, odorous, waterj’- discharge was a common sjmptom. It is not sur- 
prising to find that there was a significant difference in the duration of 
s.>Tnptoms up to the time of diagnosis, between the cases in Stage I and 
those in Stage IV of the disease. However, there is no significant 
predominance of grade 4 lesions among the further advanced cases 
(Table II). 

Data in Table II regarding the stage or extent of the lesion, the dura- 
tion of symptoms and the stage of pregnancy are of intere.st. These data 
show that the duration of sjmptoms of eases in which the lesions were 
of Stage II or III averaged approximately six months prior to the insti- 
tution of treatment, the symptoms of cases in whicli the lesions were of 
Stage I averaged nine months, and the symptoms of cases in Stage IV 
averaged approximately tlmee months. If the neoplasm can attain 
Stage IV in a third of the time that it may exist as a Stage I lesion, 
then one would expect to find the more rapidly growing high grade 
carcinoma to occur in the Stage IV group, but when the grade of the 
neopla.sm is checked for various stages, there is no definite tendency foi- 
grade 4 lesions to occur in the more advanced stage.s. This may be 
explained, perhaps, by the restraining influence on cancer of the cervix 
attributed to pregnancy by some writers. 

Among the six cases in which the lesions were of Stage T, four of the 
fetuses were previable, one was decidedly premature and one gestation 
(17 per cent) was at lenn. 

Of the Stage II group, three (33 per cent) of the nine had arrived at 
term, one was aborted therapeutically prior to irradiation, in one case 
there was spontaneous abortion and in the remainder (four) preg- 
nancy was terminated early by hy.stereetomy. Among Stage HI le.sion.s, 
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Table II.' Stages of Carcinoma of the Cervix 


case 

DURATION OF 
SYJIPTOMS 

TYPE AND GRADE 

STAGE OF 
PREG- 
NANCY, 
WEEKS 

PREGNANCY 

TERMINATED 

BY 

MONTHS 

average 

MONTHS 

Stage I 

21* 

0 


Adenocarcinoma 2 

8 

Hysterectomy 

22* 

IS 


Adenocarcinoma 1 

27 

Hysterectomy 

17t 

6 


Squamous cell epithelioma 4 

16 

Hysterectomy 

7t j 


9.2 

Squamous cell epithelioma 4 

6 

Vaginal 






hysterectomy 

11 



Squamous cell epithelioma 4 

Term 

Vaginal delivery 

26 
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‘Living five or more years. 
tLiving ten or more years. 
tPost partum. 

§Stage IV when seen here ; about Stage II when seen by local physician ; rapid 
progression. 

tlie proportion of term to pretdable pregnancies increases to three and 
three respectivelj'^ (50 per cent). Stage IV is seen to include only 
patients who were in far advanced pregnancy. Of the three patients, 
two (67 per cent) were at term and one had a gestation of seven and 
a half months. 
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The patient of Case 24, when seen at the clinic, was in Stage IV of 
the disease, although she was but two months post partiim. She had 
been delivered at term by Porro-cesarean section and was believed to 
be in Stage II at that time. One month later, in spile of radium treat- 
ment, there was a metastatic mass in the right adnexa. This case 
would seem to agree with the eases in Stage IV cancer, in which the 
progress of the disease was very rapid and all associated with term 
or near term deliveries. Though the patient’s .symptoms are given as 
of fourteen months’ duration in the talde, a word of explanation is in 
order. In January, 1938, she had noted a little watery discharge on a 
few occasions but it did not persist. In the spring of i938, she noticed 
spotting. In July of 1938, .she became pregnant. During this time 
her only symptom was a little watery discharge at the time her menses 
should have occurred. On October 23, there was slight bleeding. She 
was examined on October 25, by a responsible physician and the cervix 
Avas clean at that time. Six months later, she Avas delivered at term, 
and Avas found to haAm a Avell-adAmneed carcinoma of the eerAdx. 

Another patient (Case 13) had had odorous discharge and metror- 
rhagia for at least one year before a myxosarcoma Avas diagnosed. At 
the onset of her symptoms a year previously, she had been in the eighth 
month of gestation and had been told that she had cervical poljTis. 
A fcAV Aveeks after delivery these “groAvths” projected from the vagina. 
The polyps Avere excised once six months after the onset of the symp- 
toms and again six months later, at AA'-hieh time she Avas again pregnant. 
It seems probable that the original polyps noted at the eighth month 
of gestation one year prcAnous to her registration at the clinic Avere 
myxosarcoma. Certainly, AA'-hen she Avas seen at the clinic, at Avhieh 
time she Avas in approximately the tAventy-fifth Aveek of gestation, she 
had large myxosarcomatous polyps Avhieh protruded from the vagina. 
This Avas only tAvo months after the second excision of polyps Avhich 
had protruded from the Amgina. 

Pathologic Study 

A microscopic examination of tissue Avas made in tAventy-four of the 
tAventy-six cases, and the diagnosis of malignant neoplasm Avas confirmed. 

Sections of tissue Avere aA'^ailable for rcAoeAv in tAventy-tAvo of the 
tAventy-six cases. Tavo specimens (5 and 6) had dried in the course 
of their storage, A\diich had been since 1916. This tissue Avas there- 
fore, rendered unfit for pathologic examination. HoAvever, in both * 
these cases, the tissue had originally been examined by Dr. \V. C. Mac- 
Carty and a report of epithelioma had been made. There Avere no 
microscopic pathologic reports on Cases 1 and 9, nor Avas there tissue 
available to supply this deficiency. These last tAvo mentioned are in- 
cluded in the series, hoAvever, because the clinical histoi-y and course 
of the disease Avere typical of cancer of the cervix, an unqualified 
diagnosis of cancer of the cervix AA'as made by both tlie .surgeon and 
the clinician and an adequate description of the lesions Avas given in 
both cases. To quote from the records, the patient in Case 1, seen in 
1909 Avas said to have a “hard nodular carcinoma of the cerAox’’ and 
the patient in Case 9, seen in 1919, had a “lai-gc fungaling cancer of 
the cervix Avith hemorrhage and hard nodules palpable by rectum.’’ 
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Table III shows the relation of the size of the lesion to other data. 
Seven patients in the group studied had lesions of inediinn size; that 
is, 2 to 4 cm. in diameter. Eighteen had large lesions of 4 cm., or 
more. Small lesions, less than 2 cm. in diameter, were not encountered. 
In Case 8 the stage and size of the lesion at time of original treatment 
are not known. 

The proportion of medium-sized lesions is apparently not modified 
by a coexisting pregnancy. Among the pregnant women, 28 per cent 
had lesions of medium size. This figure agrees very closely with the 
27.12 per cent of medium-sized lesions which one of us (Broders) 
found in nonpregnant women who had cervical cancer. In his study, 
he found that 6.47 per cent had small lesions and 66.39 per cent had 
large lesions. Since no small leisions were found among the pregnant 
group, the percentage of large lesions is therefore relatively higher 
(72 per cent) than in the nonpregnant group. Theoretically, one or 
two patients in the pregnant group should have small cervical cancers, 
but the number in this group is small, and a variation from the theo- 
retical distribution is to be expected. Therefore, it Avould seem unwise 
to make any conclusions relative to the activity of the cancer due to 
pregnancy because such results would be without statistical significance. 

In nineteen of the twenty-six neoplasms the type was known to be 
squamous cell epithelioma. Seventeen of the epitheliomas were graded; 
nine (53 per cent) were grade 4, and eight (47 per cent) were grade 3. 
In the series of one of us (Broders), only 34.5 per cent were grade 4 
squamous cell epithelioma while 56.87 per cent were grade 3, and 8.54 
per cent were grade 2. There appears to be a disproportion of high 
grade tumors of squamous cell epithelioma type among those who were 
pregnant. 

Mixed adenocarcinoma and squamous cell epithelioma, grade 3, oc- 
curred once ; there were two grade 2 adenocarcinomas, and one grade 
1 adenocarcinoma. A case of myxosarcoma, grade 3, was also included. 
In two eases no tissue was available for microscopic examination. 

The relation between the grade of the lesion and the extent of the 
cancer in this group is not outstanding. Among the medium-sized 
lesions there was one grade 2 adenocarcinoma, two (29 per cent) grade 
3 squamous cell epitheliomas, two (33 per cent) grade 4 squamous cell 
epitheliomas, and one mixed grade 3 adenocarcinoma and squamous 
cell epithelioma. One medium-sized squamous cell epithelioma was 
not graded. A rather comparable distribution was found among the 
large-sized carcinomatous lesions; seven (50 per cent) were grade 4 
squamous cell eiiitheliomas, five (36 per cent) grade 3 squamous cell 
epitheliomas and one each of grade 1 and grade 2 adenocarcinoma, 
and one grade 3 myxosarcoma. There were also one large ungraded 
squamous cell epithelioma and two large malignant lesions for which 
neither the tjq^e nor the grade was recorded. Similarly, there was no 
relation between the extent or stage of the disease and the grade of 
the lesion. 
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One may note, however, that there are only Iwo in six (33 per cent) 
of the medium-sized lesions in which the cancer Avas graded as 4, Avhile 
in the large-sized lesions, seven in fifteen (46 per cent) Avere graded 4. 
This Avould suggest a relatively faster progression of the grade 4 
cancer, HoAvever, in reAueAA’. both grade 4 lesions of medium size had 
GAudenced symptoms for one year, a longer period of time than the 
average regardless of the type of groAvth. A grade 4 cancer could 
haA’-e been expected to produce a large lesion during the course of a 
year. 

The aA'^erage duration of symptoms of large lesions caused by grade 
4 cancer Avas 4.1 months, AA’hile a slighth^ .shorter duration (3.6 months) 
Avas discoAmred in the case of grade 3 cancer. 

Medium-sized lesions, Avhether of grade 3 or 4, gave symptoms on 
the aA'erage of ten months. The longer duration of .symptoms coupled 
Avith a relatiAmlj'^ .smaller lesion suggests some restraining inflxience 
on the rate of tumor groAAdh in these selected instanee.s. 

Apparently, it is not the grade alone, nor the duration of .symptoms 
alone, that determines the rate of groAvth or Avhether a lesion .shall be 
of large or moderate size AAdien it is discovered. 

A feAv AA’-ords are necessary to explain Case 22. In this case, a grade 
1 lesion had produced a large groAA’th and the Avoman had no .symptoms 
referable to ceiwical cancer at the time the tumoi' Avas discovered. 
It Avas not until one and one-half years after the malignant lesion Avas 
recognized and microscopically verified that .she .submitted to radical 
operation. The .sIoav groAvth here is compatible with the Ioav grade of 
malignancy. The fact that tA\’o pregnancies had supervened on the 
cancer does not appear to have accelerated the groAvth. 

Taa'o of seA'en patients AAdio had moderate-sized lesions Avere liA'ing 
AAdien the last report Avas rcceiA*ed. These two have been folloAved more 
than fiA'c years; one Avas free of recurrence after fiA'e, and one after 
elcA'en years. A third patient. Case 11, aa-Iio Avas apparently free of 
disease in her second year met accidental death. If this case is omitted, 
the per cent of probable cures is tAvo in .six, or 33 per cent. 

Eighteen patients had large le.sions, and of these, eight Avere living 
at the la.st report. Sixteen of these patients have been followed five 
ycai-s or more, and of thc.se six. or 37.5 per cent, are li\-ing and appar- 
ently free of recurrence. Fii'c of the.se patients haA-e all lived ten 
years or more (tAventy-three. tAvelve, eleven, eleven and ten years), 
and one has lived more than five years. 

In the study by one of us (Hroders) on nonpregnant Avonien Avhich 
AA'ill serve as a control, only 10 per cent of patients Avho had large 
lesions, and 33 per cent of tho.se Avho had mediuin-.sized lesions ob- 
tained good re.sults. Among the group as a Avhole. 1.0.8 per cent were 
considered to haA'e obtained a good re.sult. Twenty-four patients in 
the pregnancy group hai’c been folloAved fii'e or nuire years, and eitrhl 
(33 per cent) Avero free of reeurrenees for an average of more than 
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ten years. This comparison would indicate that pregnant women Avho 
had cervical carcinoma fared significantly Isetter than those in the 
nonpregnant group. 

It is perhaps well to mention here again the possibility of confusing 
a malignant lesion with the hyperplastic changes in the cervix of a preg- 
nant woman. Clinically, the pregnant cervix may on occasion appear 
sufficiently abnormal to cause the examiner to suspect that a malignant 
lesion is present. The cervix may be coarsely granular, and the small 
firm excrescence may bleed on slight trauma. 

Biopsy will prove the nature of the suspected tissue. A qualified 
pathologist should not have any difficulty in recognizing the normal 
pregnancy reactions of the cervix as a benign tissue phenomenon. 
The cells are uniform and regular and growth is orderly. Mitoses may 
oceasionallj'^ be observed in the basal cells but pathologic mitoses are 
absent. The staining characteristics are typically benign. This pic- 
ture is in marked contrast to that of malignancy. 

One in six (17 per cent) of Stage I patients (not counting the pa- 
tient who had myxosarcoma) Avas at term at the time the diagnosis 
Avas made. Three in nine (33 per cent) Avere at term Avith Stage 11, 
three in six (50 per cent) at term Avith Stage III cancer, and tAvo in 
three (67 per cent) Avere at term Avith Stage IV. It Avould appear 
from this small group that adAmnced pregnancy is most likely to be 
associated Avith advanced carcinoma and that the prognosis is very 
poor AA'hen the patient is found to be at term. 

Prognosis: Effect of Type and Grade of Cancer 

Five of the six patients Avho liAnd ten or more years had squamous 
cell epithelioma; one (Case 15) had adenocai’cinoma grade 2. Tavo 
Avho haA-^e liA’^ed eight and fiA’^e years, re.spectively, had adenocarcinoma 
grades 1 and 2, respectively. Three of the tAventy-four patients avIio 
haAn been observed for five years or more, Avere found to have adeno- 
carcinoma, and all three Avere Ihang and Avell at the la.st report. 

All three adenocarcinomas Avere in the early stage of the disease 
Avhen seen, tAvo in Stage I, and one in Stage II, although in Case 22 
symptoms and diagnosis of cancer had been recognized for one and a 
half years before treatment, and in Case 15 symptoms Avere in evi- 
dence for more than a year. The relatively sIoav progress of the dis- 
ease in the eases of adenocarcinoma is probably due to their Ioav gi-ades 
of malignancy, rather than to the fact that they Avere of the adeno- 
carcinoma type. 

In Case 4, the lesion Avas a mixed adenocarcinoma and squamous 
cell epithelioma, grade 3. The patient had a total A'aginal hy.sterec- 
tomy five Aveeks post partum, and died fifteen months later. 

In the group of scA'enteen cases of squamous cell epithelioma of 
knoAni grade, all of the lesions Avero of a high grade of malignancy, 
grades 3 and 4, and one Avould, therefore, expect a relati\'ely poor 
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leventy-one per cent lesions were in Stages I anti II. Irradiation therapy used in every instance. 
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prognosis. It should lie borne in mind, however, that among the non- 
gravid patients who have squamous cell epithelioma, 91.44 per eent 
have malignancy of grades 3 and 4. 

Of the five patients suffering from squamous cell epithelioma who 
survived ten or more j^ears, three had grade 4 lesions, and two had 
grade 3 lesions. These figures are too small to be of any statistical 
significance in an attempt to estimate prognosis differences between 
grades 3 and 4, since nine of the seventeen patients suffering from 
squamous cell epithelioma whose lesions were graded had grade 4, and 
eight had grade 3. 

The one patient who had myxosarcoma met the fate common to 
patients suffering from this type of cervical malignant lesion. Mc- 
Donald^® has shown that these tumors uniformly carry an extremely 
high mortality rate. 


Prognosis by Stage of Cancer 

Of six patients having Stage I carcinoma of the cervix, five wei’e 
still living at the last report. One of these, however (Case 26), has 
been followed less than five years. The other four have been living 
twelve, eleven, eight and five yeai*s, respectively. The woman previ- 
ously mentioned (Case 11) whose death was accidental, belongs to the 
Stage I group ; she was apparently free of recurrence of cancer at the 
time of death. Thus, it is seen that in no instance in the group of six 
patients treated for Stage I squamous cell epithelioma or adenocar- 
cinoma was death due to extension of the cancer. Including Case 11, 
the five-year cure rate of these cases of Stage I carcinoma of the cervix 
is 66 per cent. 

In nine cases, the disease was given as Stage II. Four of the nine 
patients were living when the last communication was received. Eight 
have been followed five or more years, and of this number three wei’e 
alive and well. This shows a “cure” rate of 38 per cent. 

Six patients ivere determined to be in Stage III of their disease. 
Only one is known to be alive, and she is free of recurrence now in 
her eleventh j^ear, a “cure” rate of 17 per eent. 

As might be expected, all patients suffering from Stage IV cancer 
died from the disea.se or complications incident thereto. Two died in 
the po.stoperative period, and one because of advancing carcinoma. 

Comment ' 

The twenty -six cases studied repre.senled 0.7 pei- cent of 3,570 cases 
of malignant neoplasm in which the patients were admitted to the 
clinic between 1909 and 1941. During this peilod, 8,500 pregnant 
women were given ob.stetric care but, since all of those whose preg- 
nancy was complicated by cancer .sought treatment primarily for the 
malignant condition rather than for obstetric care, the incidence of 
malignant lesions in this group of pregnant women cannot be estimated. 
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Of the entire group of twenty-six iiatients, in twenty-four instances 
a follow-up period of at least five years had elapsed in March, 1944; 
of these twenty-four, 'eight were alive and free of recurrence five or 
more ^mars after the diagnosis was made, a “cure” incidence of 33 
per cent. 

Twenty-five of the twenty-six patients had carcinoma of the cervix 
and one patient had myxosarcoma. Of the twenty-five cases of car- 
cinoma, there were nineteen cases of squamous cell epithelioma, three 
cases of adenocarcinoma, one case of mixed squamous cell epithelioma 
and adenocarcinoma, and two eases in which the type of carcinoma 
was not determined. 

Bleeding was the primarj'- sjonptom in nearly 90 per cent of the 
eases. Among patients in Stage I of the disease, the average duration 
of symptoms was nine months, as compared witli three months for 
those in Stage IV. Grade 4 lesions were not more frequent in the more 
advanced cases than in the less advanced cases. 

The extent or stage of the lesion corresponded in general to the 
duration or stage of pregnancj’-. Seventeen per cent of patients who 
had Stage I carcinoma, 33 per cent of those in Stage II, 50 per cent 
of those in Stage III, and 67 per cent of those in Stage IV had full- 
term pregnancies. Five of eight patients who lived five or more years 
had squamous cell epithelioma; three had adenocarcinoma. Of pa- 
tients observed for five or more years, four of six patients udio had 
Stage I carcinoma (66 per cent), three of eight patients in Stage II 
(38 per cent), one patient in Stage III (17 per cent), and no patients 
in Stage IV were alive five or more years after the malignant neoplasm 
of the cervix coincident with pregnancy was diagnosed. 
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Discussion 

DR. CHARLES A. BEHNEY, Phil.\delphia, Pa.-— It is unfortunate, that in con- 
sidering a subject like carcinoma .of the cervix when ore breaks down his series, the 
resultant groups are so small that it is difficult to draw any certain conclusions 
from the statistics. In reading Dr. Mussey ’s paper, I was irapres.'^ed by the large 
total number of patients in which cancer of the cervix was complicated by preg- 
nancy in a single institution and by tlie five-year salvage rate. 

Through the courtesy of Dr. Margaret Sturgis of the "Woman’s Medic.al College, 
Dr. Tliaddeus Montgomery of Temple University Medical School, Dr. Franklin L. 
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Payne of the University of Pennsylvania School of iledicine and Ur. Lewis C. 
Schelfey of Jefferson Medical College, I was able to collect 7 cases in which car- 
cinoma of the cervix was complicated by pregnancy. In none of these institutions, 
including the Philadelphia General Hospital, is there any record of pregnancy com- 
plicated by sarcoma of the cervix'. The material obtained from these various 
sources is represented in the following table, in a manner somewhat similar to Table 
I shown by Ur. Mussey. 

In analyzing our statistics, I was surprised to find that in some of our Phila- 
delpliia institutions the complication of carcinoma of the cervix and pregnancy 
occurred almost as frequently as at the Mayo Clinic. For example, the incidence at 
Temple University is 0.7 per cent; at the University Hospital, 0.6 per cent; at the 
Woman’s Medical College Hospital, 0.4 per cent; and at Philadelphia General Hospi- 
tal, where it occurred in only two out of 1,751 cases of carcinoma of the cerrdx, 0.1 
per cent. 

The first three patients are living, le.ss than five years after treatment. The 
fourth, fifth and sixth have survived for five or more year.s, the fourth having died 
of pneumonia, without evidence of recurrence of carcinoma 15 years after treatment. 
The last patient died two and a quarter j’ears after treatment. Autopsy revealed 
liver metastases. Three of the latter 4 patients survived for five or more years, a 
salvage rate of 75 per cent. Every five-year survivor was treated with irradiation. 

MJiereas Ur. Mussey ’s series contains an unusually great number of adeno- 
carcinomas, those from Pliiladelphia consi.st exclusively of squamous cell carcinomas. 
Unfortunately, some of our local pathologists for one reason or another, are reluc- 
tant to grade carcinoma, so that only three of our seven specimens were classified 
according to Broder’s method. One of these was grade 4. 

In evaluating statistics pertaining to the end results secured from the treatment 
of carcinoma, one should consider the propor-tion of early cases. In the Mayo group 
of patients, there were 00 per cent of cases in Stages I and 11. Tire five-year salvage 
rate was 33 per cent. Wien I found that in the Philadelphia scries 75 per cent 
of patients were living and well, five years after treatment, I was not ."iurprised to 
discover that 71 per cent of these patients were in Stages I and II. 

Another group of carcinoma of the cervix cases containing a large proportion 
of early lesions is the series from the Woman’s Medical College Hospital in Phila- 
delphia, reported by Ur. Catharine Macfarlane. I believe that as the result of 
Ur. Macfarlane ’s propaganda, her disciples and referring physicians are exception- 
ally alert in respect to pelvic examinations in general, and periodic examinations in 
particular, and that they recognize and refer to the Woman ’s Medical College 
Hospital a greater proportion of early ca.'-es tlian are sent to the average clinic. 
Obstetric patients are usually e.xamined several times during the course of preg- 
nancy, and it is understandable that at these periodic examinations during preg- 
nancy, malignant lesions of the cervix arc recognized before they reach an ad- 
vanced stage. 

One must be cautious about drawing any startling conclusioiif; from statistic.s 
no larger than those provided by either or both of these groups. They may in- 
dicate, however, that the comparatively frequent pelvic examinations incident to 
proper prenatal care will disclose malignant disease of the cervix at an earlier 
stage than when the patient herself is left to consult a doctor after symptoms have 
developed. Early lesions give a high percentage of five-year cures, wliethcr treated 
radiologically, surgicjilly or by a combination of the two methods. 


UK. CUKTIS F. BUKNAM, Bai.ti.mokk, Jin. — At The Kelly Clinic we Jiave seen 
in IS years, 13 cancers of the cervix in which pregnancy was a complication. There 
were 8 white women and 5 Negroes. The average age was 34 years. With one 
exception, thev were all multipara. They were all ireafed by irradi:ition. 
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In three of these cases, the irradiation was given after the birth of the child. 
One of these three had a Porro-eesarean section, one an ordinar}' cesarean section, 
and the third a spontaneous delivery. Although bleeding had long been present in 
each case, none was recognized as cancer until after delivery. "When first seen for 
the malignancy, all had bleeding and pain, and were very advanced. The children 
all survuved; all three motliers died of cancer. 

Of the remaining ten eases, one was at 2% months, and the remaining nine be- 
tween 4 months and full term. The two and a half months’ patient was treated 
by therapeutic abortion and radiation, but the extent of the disease was too advanced 
to be controlled by treatment. 

The remaining nine cases were treated by radiation and cesarean section when 
the cliild was viable. Of these nine cases, two were in advanced stages, one with 
parametrial fixation, the other with extensive vaginal involvement. Although ap- 
parently clear of cancer at the time of cesarean section, both of these mothers died 
of cancer — one after two years, and the other after five years. 

Of the remaining seven cases, which were operable and early, five are living and 
free from cancer in periods from 6 to 18 j'ears, one died of cancer after 2 years, 
and one is living but with an incurable cancer. This represents a five-year cure rate 
of 71 per cent. 

As to the offspring, ten living children were obtained from nine mothers. Eight 
of them were normal children and two microcephalies. The microcephalies were in 
patients radiated at a four months’ stage of pregnancy, while the normal children 
came from pregnancies that were further along wlien radiation was given. The 
extra child came from a mother who was treated for a very early cancer of the 
cervix with half the ordinary dosage. She was not sterilized at the cesarean sec- 
tion and a year later, came in four months pregnant, with a much more advanced 
cancer. Tliis last child had severe developmental defects and died within a year, 
but the mother remains well after six years. 

As to the histologj", all were epidermoid cancers. One was classified as grade 2, 
one as grade 4, and eleven as grade 3. Tissue was obtained by punch biopsy in 
each case. 

Among the five patients apparently well, three had had bleeding for about one 
month, one for three months, and one for five months before treatment. Among the 
five patients who died, one had had bleeding for less than a month, and four for 
more than three months. 

With such a small series of cases, statistics mean little or nothing. The quip 
that there are two kinds of lie.s — white lies and statistic.^ — is worth remembering. 
In going over the results of treatment of operable cancers of the cervix, when we 
were treating about twenty such cases a year, we found variations in five-year cure 
rates which in two contiguous years varied from 100 per cent to .30 per cent. The 
methods of examination, classification and treatment were essentially identical in 
these years. 

Involving two lives, with various economic, family and personal angle.s, it is diffi- 
cult to lay down hard and fast rules of procedure for the treatment of cancer of 
the cervix in pregnancy. Three groups may, however, be recognized. 

Group One. — Patient pregnant more than four moix11i.‘t with disca'xe limited to the 
cervix. Here, radium should be used and when the child is viable a cesarean sec- 
tion performed. If at the time of operation everything is clear, after careful ex- 
amination, approximate x-ray therapy should be given as soon as the incision is 
healed. If anytliing suggestive of disease is found and it is feasible, appropriate 
surgery should be performed followed by radiation with x-ray. 

Group Two. — Patients observed with cancer of the cervix and with pregnancies 
less than four months. The hope of saving both the child and the mother .should be 
abandoned, and treatment carried out as in a nonj)regnant noman with similar in- 
volvement by the cancer. 
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Group Three. — Patients pregnant more than four months hut with local ewtensivc 
and inoperaMe cancer. Here, each patient must he considered from every angle,, 
especially the likelihood of cure by treatment and the desirability of securing a 
normal child, I cannot lay down any general rule that I myself would follow. 
Every patient presents a special problem. 

Before closing, may I mention that I have seen two cases, in consultation, with 
bleeding during pregnancy and with what, on gross exmnination, might have been 
early carcinoma of the endocervix. Biopsy showed a tissue with the pattern of a 
grade 1 adenocarcinoma, but without cytologically characteristic changes. These 
patients were not treated but watched through tlieir pregnancies. The appear- 
ance of the cervix, after labor, returned to normal and subsequent developments 
showed that the condition was not neoplastic. 

BE. UEOEGE GEAY Vi APT), New York Cm'.— Tn the Woman’s Hospital. New 
York, during 15 years (1929 to 1943), there were 27,140 obstetric cases. During 
this period, we had eight cases complicated with malignancj' of the cervix, seven 
with carcinoma and one with sarcoma. A brief abstract of these cases follows: 

Ca.se 1. — Mrs. C. K., aged 30, pregnant 4^^ months, gravida 2, j)ara 2, squamous 
carcinoma of the cervix and vagina, Schmitz III, 3,600 mg. hours of radium, still- 
birth 2 months later, lived 10 months. 

Case 2. — Mrs. C. P., aged 36, pregnant 5 months, gravida 8, jjara 2, squamous 
carcinoma of cervix, Schmitz III, 3,600 mg. hr, radium, stillbirth 2 weeks later, lived 
one year. 

Case 3. — Mrs. A. P., aged 35, pregnant 3 months, gravida 3, para 3, squamous 
carcinoma of cervix, Schmitz III, 4,200 mg. hr. radium, was irradiated and one month 
later treated by supravaginal hysterectomy and bilateral salpingo-oophorectomy. The 
patient was well and lived over 5 years, then died of recurrence of the carcinoma. 

Case 4, — Mrs. P., aged 35, gravida 6, para 5, 12 weeks pregnant, carcinoma of 
cervix, Schmitz 11, was treated by high voltage x-ray followed by 4,200 mg. lir. 
radium, resulting in death and retention of fetus. Tliirteen months later, a Wertheim 
operation was done, taking 2 hr. and 37 minutes and tlie patient died of postoperative 
shock. 

Case 5. — Mrs. D., aged 36, gravida 6, para 4; 6 weeks pregnant, positive A. Z. 
test, carcinoma of cervix, Schmitz IH, was treated by 4,200 mg. hr. radium. Site 
developed a vesicovaginal fistula, and cystoscopy showed invasion of the bladder. 
She had a missed abortion, lived 9 months and then died of carcinoma. 

Ca.se 6. — Mrs. E., aged 41, gravida 5, para 4, 28 weeks pregnant, squamous car- 
cinoma of cer\’ix, Schmitz III, nns treated by a Porro-cesarean section, with a living 
child. She then was given radium 3,938 mg. hr., and deep x-ray therapy. One year 
later, she developed stricture of the left ureter and 16 months after the Porro op- 
eration a be^nning intestinal obstruction. She lived 2 years and died of recurrence 
of the cancer. 

Case 7. — JIrs. D., aged 26, para 1, was pregnant full term, when a polyp was 
found protruding from the cervix. An extraperitonea] cesarean section was done 
nith a living child. The pathological report showed the polj-p was sarcoma. The 
treatment was by radium 3,000 mg. hr., deep x-ray and complete hysterectomy. 
At her last follow-up, 8 months po.stopcration, the patient w!is well with no evidence 
' of disease. 

Case 8. — Mrs. C. L., aged 25, gravida 5, para 2, 7Vj months pregnant, squamous 
carcinoma of cervix, f5chmitz III, was treated by Porro-cesarean section with de- 
livery of a 4-pound, 15-ounce liwog girl. At operation, there was infiltration of 
the right broad ligament and right uterosacral ligament. A high amputation o.t 
the cervix was done with no dissection of the bladder peritoneum. Nineteen day.*; 
later 2,984 mg. hr. of radium were given and two series of deep .x-ray followed, 
e:ich 3,600 roentgens. The patient and child arc now alive and well over 12 year.** 
with no evidence of disease. 
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I believe that for these cases a supravaginal hysterectomy followed by radium 
and x-ray is the preferred treatment at all stages of the pregnancy. In an early 
pregnancy, while death of the fetus from the irradiation occurs, it is frequently 
not expelled, or may cause hemorrhage or infection. The Porro operation, when 
there is a Auable child, is not open to question. In the early pregnancies where 
there is no possibility of a living child, if a high amputation of the uterus and 
adnexa is done, we also get the benefit of early castration as an inhibiting factor. 

DR. r. H. PALLS, Ciiic.VGO, III. — One of the important points brought out by 
these papers and the discussion is tlic paucity of cases that wo have for evaluation. 
This possibly depends on the failure to recognize the cancer dui-ing pregnancy. 
When these cases are fiist diagnosed after the pregnancy, one is inclined to forget 
that theye were recentl}’’ pregnant and hence, the}' appear statistically as simple cancer 
of the cervix. 

Some years ago. Dr. Danforth reported 4 cases of cancer of the cervix in preg- 
nancy before the Chicago G}’necological Society. Last year Dr. Fitzgerald, in the 
same Society reported G cases that had occurred at the County Hospital within two 
years. These cases had been immediately recognized when they began to bleed. 
Now, unfortunately, when bleeding occurs in a pregnant woman, a "vagina phobia” 
develops among obstetricians. The patients are put to bed and treated expectantly. 
The obstetricians do not put .specula in the vagina and therefore they do not diag- 
nose cancer. Until we change tliis attitude of mind and examine every woman who 
is bleeding during pregnancy, even if it is only a spotting, we will not‘ discover 
these cases in an early stage. 

Another question that came up in Chicago in connection with the cases referred 
to was whether to do a Porro-cesarean section or an ordinary cesarean section with 
the object of leaving the uterus so that x-ray and radium could better be given. 
There was a difference of opinion, but in most of the patients, the uterus was left 
in. Personally, I thought that this would result disastrously because of infection, 
but was surprised to find that these patients went along without developing serious 
infections. 

DR. WILLIAM C. DANFORTH, Evan.stox, III. — In the report made by me 
some years ago, four cases of carcinoma of the cervix were discussed. In reference 
to the cases referred to by Dr. Falls Avhich were discussed at the Chicago Gyne- 
cological Society, it was a notable fact that a number of these cases were seen during 
pregnancy, one case as early as four months, at which time a lesion was definitely 
seen but not recognized as carcinoma. This emphasizes a most essential point in the 
management of these cases. Early recognition is vital. Physical abnormalities in 
pregnancy require the same attention as at other times and biopsy should not be 
avoided. By early recognition not many opportunities for cure are lost. 

As for treatment, it seems to me that Avhen Avomen Avith carcinoma of the cervix 
are seen at term the preferable procedure is section folloAved by amputation of the 
body of the uterus and later irradiation, both by radium and by x-ray. Women in 
AAdiom the carcinoma has invaded to any degree should not be permitted to go into 
labor, first because of the danger of hemorrhage, second, because of the danger of 
extending the carcinoma by pressure, and third, because of the risk of infection. 

DR. MUSSEY (closing). — Search of the literature did not reveal another case 
of sarcoma of the cervix complicating pregnancy, so that it Avas especially interest- 
ing to have Dr. Ward’s comments on liis case. None of the cases in our series 
presented themselves simply because of pregnancy. All Avere admitted because the 
cancer had been found by their family physician or else because they had developed 
symptoms of cancer. 

We do not try to draAA' conclusions as to the best methods of therapy except to 
say that our best results liaA’e been obtained with total hysterectomy by the 
Wertheim method. The number of cases is too small to reach any final decision. 



DEATHS IN aYNECOLOGY- 

A Five-Year Analysis of 401 Fatal Cases From Charity Hospital of 

Louisiana at New Orleans 

Hilliard E. Miller, M.D., New Orleans, La. 

(From the Department of Gynecology of the Tulane University School of Medicine) 

T he late Dr. John 0. Polak,^ at the 1928 meeting of the American 
Gynecological Society, read a very frank and honest, and therefore 
A-^ery troubling, paper entitled, “What Can We Learn Prom a Study 
of Mortalities?” What he and his co-author learned Avas that perhaps 
three-fifths of the deaths Avhieh foUoAved their oavii elective gynecologic 
surgery, as aa^cII as a number of deaths in other categories, might have 
been prevented by stricter adherence to the criteria Avhich they them- 
selves had set up to safeguard their patients and by a generally better 
exercise of that intangible faeult3’' AAdiieh Ave call surgical judgment. 

I think that eA’-er since I read that paper I have been planning to Avrite 
a similar one Avhen I Avere old enough in j’^ears, and Aviien I thought I 
had achieved at least a minimum of professional wisdom. For the past 
3 "ear, I liave been gathering the material Avhieh I am presenting todaj’-, 
and I can truthfully saj" that it is one of the most profitable exercises 
I have ever set for mj'self. My analjAsis of the 401 consecutive gjme- 
cologic deaths (Fig. 1) AAiiich occurred at Charity Hospital of Louisiana 
at Ncav Orleans in the j^ears 1937 to 1942, inclusive, Avas carried to com- 
pletion before identification of the services on Avhieh thej’- had been 
handled or of the gynecologists Avho had handled them. Although they 
occurred on all the services of the hospital, 40 per cent of all gynecologic 
admis-sions are assigned to the Tulane Univei-sity School of Medicine, and 
the ultimate responsibility for the gjuiecologic sei’A'ice of that school is 
mj^ OAA'n. 

As a result of this anatysis, mj^ former pride in m.v oAvn service is 
noAV tempered Avith a Avholesome humility, and if I CA^er had anj”^ pride 
in mj”- OAATi personal performances, it is gone. Not a few of the eases on 
Avhich I Avrote “Error of judgment” or “Poor surgeiy” or oecasionalh' 
“Gross mismanagement” proved, on identification, to be eases AAdiieh I 
m 3 ’’seK had either supervised or managed throughout. WhateAmr be the 
errois and failures in this series of fatalities, thej’- are not the responsi- 
bility of anj" single service or anj* single surgeon. All of us need to 
confess our sins, and our confession .should include the commission of 
things Avhich Ave ought not to haAm done, as AAmll as the omission of things 
AA’hich Ave ought to have done. 

The series includes eA'cry death at the Ncav Orleans Charity Hospital 
in the six years ending December 31, 1942, in Avhich a gynecologic state 
AA'as the primary pathologic lesion. Immediate postabortal stales, al- 

-Read at the Sixtv-Eighth Annual MeetlnB of the American G.vnecologic.al Society, 
June is to 21, 19H. Hershey, Pa. 
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though thej'^ are often included in such studies, were excluded. I 
should like to make it clear that behind the statements made and the 
conclusions drawn, w^hich may sometimes seem sweeping, is a great mass 
of statistical data. Their analysis was necessary for my purposes, but 
the details are not presented because I am not interested in statistics 
as such. 

The preponderance of Negro eases in this series (Fig. 2) can be ex- 
plained in a variety of ways : 1. Certain diseases, such as pehdc inflam- 
mations and uterine fibroids, are actually more frequent and are usu- 
ally more severe in Negroes, wlio are even more inclined than white 
persons to neglect all illness in its early stages. 2. Negroes have not 
shared equally in the general prosperity which recently has reduced 
the number of white admissions to charitable institutions all over the 
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country. Even if they had, in this community at least, tliej^ could not 
be eared for in the existent facilities for their race. 3. For the same 
reason, though this fact also explains a certain number of wliite hospital 
deaths, Negroes show disproportionate admissions to Charity Hospital 
for terminal care in malignant disease; they have literally nowhere else 
to go in their final da 3 ’’s of life. 

The age differential apparent in this series is usually noted in com- 
parative studies of benign and malignant disease, though a breakdown 
of the figures would show that Negro deaths, particularly from malig- 
nant disease, tend to occur someAvhat earlier than do white deaths. 

An Analysis of 247 Deaths From Malignant Disease 

Deaths from malignant disease make up almost tAvo-thirds of these 
401 fatalities (Fig. 3), and deaths from carcinoma of the cervix, Avhich 
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numbered 167, make up well over two-thirds of the deaths from malig- 
nant disease. Eight of the 29 deaths from malignancy of the uterus 
were due to sarcoma, which in 6 cases originated in uterine fibroids. 
Fibroids were also associated with 6 cases of fundal malignancy. In- 
cidentally, 7 of the 247 patients who died of malignant disease presented 
double malignancies, and an eighth patient, who seemed biologically 
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Fig. 2. — Distribution according to race and age of 401 gynecologic deaths at the New 

Orleans Charity Hospital 1937-1942. 



Kig. 3 . — Proportionate distribution of pathologic lesions in 401 gynecologic deaths at 
the New Orleans Charity Hospital 1937-1942. 

doomed to die of cancer, finally died of cai’cinoma of the vulva, after 
.surviving operations for carcinoma of the rectum and for carcinoma of 
different histologic characteristics in the right and the left brea.st. 

An analysis of these cases, and particularly of the cases of carcinoma 
of the cervix, emphasizes the fallacy of u'lying upon 'reneralilics and 
laws of averages and similar eon.sideration.s for diagnosis. Carcinoma 
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and sarcoma are predominantly diseases of middle life, it is true, but 25 
of the 167 deaths from carcinoma of the cervix, for instance, occurred 
in women under 39 years of age, and 5 of these in women under 29 
years of age. Carcinoma of the cervix is overwhelmingly a disease of 
parous women, but in the 157 eases in which these data were available, 
2 women were unmarried, 11 were sterile, and 3 had had only abortions. 
In 3 other instances, the confusion in which I leave to your imaginations, 
the onset of symptoms of cervical malignancy coincided with or followed 
immediately upon pregnanej^ or abortion. 



As to symptoms, it is true that a discharge, or irregular bleeding, 
or a combination of these sj^mptoms is usually the first indication of the 
presence of most types of genital malignancy, but reliance upon them 
is fallacious. In these cases, diagnosis was sometimes confused and de- 
laj^ed because the first sjmiptoms were pain in various locations, rectal 
and urinary difficulties, dysparcunia, general symptoms such as loss of 
weight and malaise, and bizarre sjunptoms such as distention, chills and 
fever, and fecal and urinary incontinence. The picture of ovarian 
malignancy was various and completely atypical. Only abdominal en- 
largement, which practically always indicated a fluid collection, was 
common to all cases, and in many instances the first swnptoms were 
referred to the urinaiy or intestinal tract, or to the chest. One of the 
most curious features of this studj^ was the eight cases in which a blow, 
a fall, or another illness (including, in one instance, extraction of teeth) 
from which she did not fully recover, fir.st called the patient’s attention 
to her genital disease. The facile statement that many of the sjmiptoms 
I have listed are late sjonptoms is not helpful; if thej'- are the first 
sjnnptoms of which the patient is aware, that is all the worse for the 
patient and her chances of recovery, but they must be evaluated as such. 

Many of these cases suggest that the supposedly phj’-siologic years of 
the climacteric are in manj^ respects the most dangerous period of a 
woman’s life. Not only the patients themselves, but in most instances 
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the private physicians whom a few of them consulted, and in an occa- 
sional instance the hospital staff, regarded spotting and bleeding and 
frank hemorrhage as part of the menopause, and in some cases no pelvic 
examination was made for the paradoxical and incredible reason that 
-the patient was bleeding. 

Graphic presentation in these 247 fatal cases (Fig. 4) of the relative 
duration of illness, of sjunptoms before hospitalization, and of observa- 
tion shows that in a fair number the ho.spital cannot reasonably lie 
charged with the re.sponsibility for the fatalities. In carcinoma of the 
cervix, for instance, though the known duration of ob.servation ranged 
from eight hours to something over seven years, more than two-thirds 
of the patients were observed le.ss than a year, of whom 26 were under 
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Fifir. 5 . — Proportionate Jlstribution acconlincr to status of patients of 401 de.aths from 
gynecologic causes at the Now Orleans Charity Hospital 1937-1942 

observation less than three months, 32 otliers less tlian a month, and 12 
others less than a week. The known duration of .stnuptoms prior to 
observation is equally revealing: Considerably less than half of the 
patients for whom these data are available sought medical advice within 
a year of the development of .symptoms. Furlhermore, what has been 
said of carcinoma of the cervix can lie applied without much qualifica- 
tion to all other varieties of malignant di.sea.se. 

The results of these circumstances are reflected in other cases. From 
the standpoint of their physical status (Fig. n;, only a small number 
of these patients were in good condition, and less than a third were 
in a fair state of health. To state the facts in revei'se, 44 per cent of 
these patients were in poor condition and something over 20 per cent 
were actually moribund. In carcinoma and sarcoma of the fundus, 
to use a specific illustration, 17 of the 29 palicnt.s were in poor condition 
when they were fir.st seen, and nine were moribund. In the 141 cases 
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of carcinoma of tlie cervix in which it was possible to determine from 
the records the clinical stage of the disease, 15 patients were classified 
as Stage I and 14 as Stage II. Being interpreted, those figures mean 
that approximately four-fiftlis of the patients who died of this disease 
were not in the two clinical groups in Avhich there is anj^ I'easonable ex- 
pectation of long-term salvage. There is no point to a discussion of the 
liistologic types of cancer and their response to therapy when one is 
dealing with such a background as this. 

The therapy of this group of eases is about what Avould be expected 
under these circumstances (Fig. 6). In the entire group of 247 patients, 
only 15, 6 per cent, all of tliem women with carcinoma of the cervix, re- 
V ceived optimum therapj* for tlieir disease. In well over a third of all 
cases of malignant disease the onlj’^ l^ossible treatment was s 3 mptomatie, 
chieflj^ directed to the relief of pain and the control of hemorrhage. 
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Eig-. G. — Proportionate distribution of therapeutic measures in 247 deaths from pelvic 
malignancy at the New Orleans Charity Hospital 1937-1942. 


Under the circumstances, it would be almost a moekeiy to discuss ideal 
plans of therapj^ for the various types of malignant disease. 

In this comiection, let me sa.v that I applaud the motive which under- 
lies the performance of palliative surgical procedures in malignant dis- 
ease, and in the occasional ease I have no doubt that they are justified. 
But on the Avhole I question, v4ien a patient has advanced to the stage at 
which the intestinal or urinary stream is interfered vdtli, whether 
enough can usualh^ be accomplished bj'- such procedures to justify their 
performance, kty oivn idea is that it is better to make the patient’s last 
days comfortable with liberal sedation, supplemented by intravenous 
fluids if dehydration is annoying, than to add a feiv months to a life 
that is not ivortli liiung by eolostomj^, nephrostomy, and similar opera- 
tions, the most merciful feature of Avhich is that they sometimes precipi- 
tate the death ivhich they ivere planned to delay. For the same reason, 
though again I appreciate the mottye, I see no point Avhatsoever to the 
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use of expensive vitamin therapy, transfusion witli blood whieli might 
better be saved for the living, and similar measures in patients who are 
dead even before they have died. 

The majority of cases in which no curative therapy or in which in- 
adequate curative therapy was applied are made up of cases in which 
there was delay in seeking medical advice, and in which the patients 
were in poor condition Avhen the}'’ were first seen. There arc, however, 
certain exceptions. In some cases of carcinoma of the cervix, the pres- 
ence of old pelvic infections contraindicated the application of radium, 
and in others, the lighting up of such infections made necessary the 
removal of radium long before a therapeutic dose had been received. 
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Fig. 7. — Proportionate distribution of possibly preventable deaths in 401 gynecologic 
fatalities at the New Orleans Charity Hospital 1937-1942. 

In several instances, in all cla.ssifieations of malignancy, the patients’ 
obesity was so extreme that it was doubtful whether deep x-ray therapy 
were of any value at all. In a number of instances, therapeutic irradia- 
tion was well begun, but the patients improved so much that they dis- 
regarded instructions as to when to return for observation and further 
treatment. In a few instances they delayed for more than a year and 
in one or two instances they delayed for two years or more. With these 
lapses they signed their own death warrants. 

One hesitates to make categoric statements about preventable deaths 
in malignant disease, but with that qualification it may be said that in a 
fair number of these eases (Pig. 7) a different course of action, eiikcr 
inside or outside of the hospital, might have changed the eour.se of 
events. 

1, For instance, 12 patients with carcinoma of the cervix had eon- 
.sulted physicians outside of the hospital, as had an occasional pa- 
tient in the other groups and the treatment they received is a sorry 
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commentary on our teaching and practice. One patient, advised to iiave 
a. biopsy of the cervix, left the physician Avho had given that excellent 
advice and went to a second physician, by whom she was treated med- 
ically for two years. A second patient was treated by amputation of 
the cervix. The other 10 patients either were treated with douches and 
pills and icecaps and bed rest, frequently without a pelvic examination, 
or were treated for such diseases — ^\vhieh some of them had in addition 
to their genital malignancy — as diabetes, hypertension, bacillary dys- 
enteiy, undulant fever, and pyelitis. 

2. Another group of patients, some 25 in all, were under treatment 
in the clinics or wards of the hospital for periods varying from a few 
months to several years, for medical conditions, which they actually 
had, chiefly syphilis and cardiovascular disease. During this time they 
developed their malignant disease literally under the eyes of the phy- 
sicians who were treating them for their other diseases. They, were 
either not questioned as to their menstrual habit and genital health, or 
their statements concerning these matters were not properly evaluated 
hecause of absorption in other conditions, and again, and all too fre- 
quently, pelvic examination was not a part of the routine of physical 
examination. 

3. In an occasional case in which surgery is tJie preferred or only 
treatment for tJie special type of malignancy in question, operation was 
not performed, and in one or two cases in wliieh the malignant process 
was possiblj^ curable, technical errors at operation were responsible for 
the fatal outcome. In most cases, however, exploration proved that 
nothing at all could be done, and in a few instances it actually precipi- 
tated death, an outcome which no surgeon, if he can absolve himself of 
carelessness, can find it in his heart to regret. Incidentally, eviscera- 
tion occurred in 3 of 19 cases of ovarian malignancy in which explora- 
tion was done. A number of patients with carcinoma or sarcoma of the 
fundus associated vdth uterine fibroids had been told that operation was 
not necessary, or had refused operatioii for the benign tumors; they 
were lost sight of, and returned with inoperable malignancy. 

4. Twelve of the 167 patients with carcinoma of the eervdx liad been 
submitted to supravaginal hysterectomy from 9 months — when the 
malignant disease was undoubtedly already present — to 23 years be- 
fore they appeared with carcinoma of tlie cervix. Whether or not car- 
cinoma of the .stump is favorable or unfavorable for treatment, I am 
not prepared to say. I am struck noth the fact however, that 9 of these 
12 patients were in clinical Stages III or IV; that 7 of tlie 12 were in 
poor condition or moribund when they were first seen; and tliat 5 of 
the 12 were dead within 6 months of the time they were fii-sl seen, one 
of them within 16 days. 

I think it fair to say that in CA'cry one of these 32 eases the per- 
formance of the complete rather than of the .supravaginal operation 
would have eliminated the site in wliich the malignancy developed. 
The argument that carcinoma of tlie vagina may develop after the com- 
plete operation I regard as having absolutely nothing to do with the 
point at issue. Noi^ can I subscribe to the opinion that because the 
complete operation in umskilled hands carries a higher mortality than 
the incomplete we should not advocate it. The policy of such an or- 
ganization as this should surely be to proclaim standards rather than 
to iiraetiee expediency. On my own service at Charity Ilo.spital we 
now perform the complete operation routinely in every ea.sc in which 
no contraindication exists, our case fatality rate is actually lower than 
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for the supravaginal operation, and we thus insure our patients against 
just such statistics as those I have cited. 

5. I hesitate to saj’- that any patient with adenocarcinoma of the ovary 
can he saved, for I myself have never saved such a patient. I there- 
fore make the statement with many re.servation.s, in view of the ter- 
rible swftness of this disease, that in one or two instances more en- 
ergetic efforts at diagnosis might have led to earlier operation. In one 
case in this series, by what proved a tragic error of judgment, the 
ovaries were resected, in an attempt to be conservative in a young 
woman, and the error was compounded by failure to make use of the 
pathologic report of malignancy until it was too late to remedy the mis- 
take. In another ease of papilloeysladenoma peritoneoscopy, Avhich I 
personally regard as far more radical than exploratory laparotomy, 
resulted in puncture of the jejunum; prompt recognition of the ac- 
cident and repair of the bowel failed to save the patient’s life. 

6. A bolder attack on one or two eases of carcinoma of the vulva 
might possibly have given the patients a chance of life which they did 
not have with nonsurgical measures, but I douljt it. Twe of the 6 
eases of chorionepithelioma were fi-ankly mismanaged, but in each in- 
stance the disease was so far advanced that the mistakes made no 
difference. 

7. I think it worth emphasizing, though the error was not made in 
any case in this series, that too much reliance upon the pathologist, 
whose word should usually be the court of last resort, can be misleading. 
In one case of chorionepithelioma, for instance, the Fi’iedman test, 
though performed by all techniques including the fractional, was always 
negative. In some eases of carcinoma of the cervix biopsy, quite prop- 
erly, was omitted. The necessary manipulations might have caused 
serious bleeding, and there was, above all, no justification for distui’b- 
ing dying women to secure a merely academic confirmation of a diag- 
nosis that was obrfous. On the other liand, in 8 of the 126 eases in 
which biopsy was taken, the specimen was reported negative once, twice 
or’ several times, one .specimen never being reported positive. "When 
there are sufficient clinical gi-ounds for the l)elief that the process is 
malignant, the institution of therapy in the absence of a laboratory 
diagnosis is certainly justified, and under ]io circumstances .should .such 
a patient be dismi.ssed from observation, for 0113’^ delay in treatment 
may be sufficient to seal her doom. 

An Analysis of 154 Deaths From Benign Gynecologic Disease 

I had believed, before I anab^zed them, that the 154 deaths in this 
series due to benign g3mecologic disease would prove very nearly 100 
per cent of them to be inevitable. I was basing m3' opinion on the im- 
provement in results which I have observed in m3^ own time. In a 
recent stud3^ I have shown how the case fatalit3^ in pelvic inflamma- 
tions has been cut in half in recent 3mai-s. I Imew that on 013^ owm serv- 
ice in 1943, there were onb’- two deaths in 357 liysterectomies. An an- 
al3'sis of the individual deaths in tJiis series, however, left me with 
considerably le.ss reason for pride. 

The majority of the 154 deaths (Fig. 3) were due either to pelvic 
inflammation (55 ca.ses), or to uterine fibroids (53 cases). For the 
reasons already stated (Fig. 2), the majority of deatlis in each category, 
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42 and 43 cases, respectivelj*, occurred in Negro women. It is also 
worth noting that in the fibroid group 12 of 14 women under 34 years 
of age were Negroes, as were 9 of 12 women under 39 jmars of age. 

Both of these diseases are ordinarilj'' regarded as conditions which do 
not kill per se. It is not altogether surpri.sing to New Orleans gjuie- 
cologists, however, to find (Fig. 5) that a large number of the women 
with pelvic inflammation and a smaller number of the women vnth 
uterine fibroids were in poor condition, while 9 in the former and 4 
in the latter group were actually moribund. Surgery may or may not 
be indicated in pelvic inflammations, but the condition of 12 patients 
with that disease was such that only symptomatic treatment was possible. 
Uterine fibroids is a disease in which surgei’y is usually the desired treat- 
ment, but 7 of these 53 women Avere in sucli condition that operation 
could not be considered, and in one instance the onlj’- possible pro- 
cedure was simple excision of a prolapsed, sloughing submucous fibroid. 
Man}!- of the Negro patients had had their groAAdhs for years, so that 
the}’’ had reached enormous size and had liccome complicated by ad- 
hesions and various forms of degeneration. Hypertension and cardiac 
or cardiorenal disease added to the risk in some of these cases, and 
obesity Avas a complicating factor in 9 patients, one of AAdiom Aveighed 
more than 300 pounds. 

1. On the other hand, operations for fibroids are almost never any- 
thing but elective, in the sense that there is almost alAAmys time for 
adequate preparation, so that a AAmman AA'ho is originally a poor risk 
can be coiiA’-erted into a fair one, or a AAmman aaIio^ is only a fair risk 
can be made into a better one. Analysis oC tlie individual cases in this 
series sIioaa’-s (Fig. 7) that in perhaps 37 of tlie 53 deaths due to fibroids, 
and in perhaps 10 of the 55 deaths due to pehoc inflammatory disease, 
the fatality might have been aA'oidcd. A study of tliese pre.sumably pre- 
A’^entable deaths rcA’^ealed such aAmidable errors as inadequate investiga- 
tion ; poor preoperatiA’^e preparation or none at all ; poor or delaj^ed or 
inadequate or too brief postoiieratiA'^e tlierapy; lack of alertness in de- 
tecting postojicratiA’-e complications in their ineipiency;^ uneorrected 
anemia; prolongation of the operatiA’^e time beyond the limits of safet}’’; 
excessNe blood loss at operation; and, jiarticularly in fibroids, a rather 
general tendency to underestimate the possible risk. 

In the fibroid cases, to illustrate, teclinical errors Avere responsible in 
4 eases for injury to the bladdei’, rectum or ureter. In 1 case, on my oAvn 
sei’Ance I regret to say, far too much surgery Avas undertaken at one 
time in a patient in poor condition. Prophylactic appendectomy Avas ill 
adAused in three cases, in one of A\"hich it AA’^as done in the face of the 
internist’s AAmrning that the patient AA^as a poor risic and .surgeiy should 
be kept to the minimum. In at least 10 of the 16 deaths from peritonitis, 
and in perhaps 2 of the 6 deaths from embolism, there is a strong pos- 
sibility that better treatment before and after operation might have 
averted the fatality. Incidentally, CA'isceration occurred in 4 of the 46 
surgical cases in this group. 

Special mention should be made of 7 surgical cases in the fibroid 
group, all proved bj- post mortem, in Avhich the only clear cause of 
death Avas liver failure or the liA'er-lddney sjaidrome. In 6 of these. 
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as a review of the histories shows, hepatomegaly or other considerations 
indicated, at least in retrospect, the necessity for tests of liver function, 
which were not carried out in any instance, and for preoperative 
preparation directed toward the liver. It is curious that although in 
several instances this sjmdrome after operation was, on review of the 
cases, perfectly typical, it was not suspected in a single instance, al- 
though in most cases a systematic exclusion of other possibilities left the 
patients’ condition a diagnostic puzzle. 

2. In the group of deaths due to pelvic inflammation, the abdomen 
was opened in 3 cases in which colpotoiu}'- might have been wiser. 
Conization of the cervix, which was carried out in 1 case, is a procedure 
of dubious wisdom in the presence of intra-abdominal infection. Ex- 
traction of the teeth, however necessary in itself, seems to have little 
justification as a preoperative measure in a woman seriously ill with 
pelvic infection. 

To me, the most astonishing finding in the cases of pelvic inflammation 
was that of 38 instances in this category of tubo-ovarian or other pelvic 
abscesses; rupture had occurred in 14, as demonstrated by autopsy, 
and seems to have occurred, on the basis of sound clinical evidence, in 7 
others. These 21 eases are exclusive of the cases in which rupture oc- 
curred at operation, as the result of manipulation, but include 1 instance 
in which the rupture followed so closely upon bimanual examination that 
a cause and effect relationship seemed perfectly reasonable. Some of the 
patients were moribund on admission and apparently had suffered their 
ruptures some time before. In some instances, rupture occurred in the 
hospital, literally under the eyes of the staff. One patient, in apparently 
good condition, was refused admission to the hospital and directed to 
return for operation after bed rest at home; she suffered her rupture 
on the way home, and returned to the institution in deep shock two 
hours later. These deaths, together with eei'tain other deaths in which 
surgery seems to have been postponed much too long, can fairly be 
classified as preventable. 

3. Ectopic pregnancy was the cause of death of 15 patients, 9 of 
whom Avere not submitted to .surgery. Tliis is a truly startling situa- 
tion, for of all emergency gynecologic conditions, none responds more 
promptly and more satisfactorily^ to surgical therapy than does this 
condition. Though some patients Avere in advanced stages Avhen they 
AA^cre first seen, diagnostic confusion by no means explains eA’'ei’y case. 
In 5 cases in Avliich the diagnosis A\'as made absolutely or tentatively, 
therapy, Avhich should ahvays be promptly surgical. AA^as he.sitant and 
long delayed. In 3 cases no donors AA^ere ever secured, and in 6 others 
the efforts to secure them AA'crc late and curiously languid. In a .single 
ease of full-tei'm abdominal pregnancy, the placenta, although very 
adherent, Avas removed, AAnth immediate furious and fatal hemorrhage. 

These deaths are more to be regretted because 6 of the 15 patients 
Averc in good and 2 Avere in fair condition Avhen they Avei-e fir.sl seen. 
It is true that 3 Avere moribund and 4 AA-ere in poor condition, and it is 
also true that rehabilitation of a i)aliont to the point AA'here .she i.s out 
of shock is ordinarily a laudable plan of procedure. But ectopic preg- 
nancy is one condition in Avhich I think the contrary i.s true. I intend 
no invidious comparisons, since .some of these deaths AA’cre the re.sponsi- 
bility of my oAvn service, Avhen I say that I think that in most of the 15 
casc.s I sholild my.self have operated instantly to tie the bleeding point, 
letting the patient take her chances of rehabilitation later, Avhen I think 
thcA' Avould luiA'e been greatly improA'cd. I make the statement the more 
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empliatically, f or in 2 patients who were moribund, I, myself, operated 
under such circumstances, and in each instance witnessed prompt and 
dramatic recovery. 

^ . 4. Thirteen ^ patients died whose basic pathology was obstetric in- 
juries, which in 8 cases took the form of prolapsus uteri. This small 
group of cases is worth analyzing in some detail, for in 12 cases the op- 
erations were entirely elective, and the status of the patients was good 
or fair in all but one instance. In other words, the circumstances in this 
group were chiefly favorable. 

In some 11 of these 13 cases the records suggest that Ihe fatal out- 
come might have been avoided. For instance, a 31-year-old patient' 
was submitted to vaginal hy.sterectomy when at her age a less radical 
procedure would probablj’- have corrected her displacement. A stocky, 
obese woman, ^vith first-degree prolapse and very short ligaments, was 
submitted to vaginal hysterectomy when the abdominal route would 
have been simpler and safer. In 4 instances technical errors were made 
at operation, in one of which, through a tragic mischance, a ureter 
was tied. 'When the abdomen was finallj’- reopened, it was found that 
the other ureter was blocked by the extension of a then unsuspected car- 
cinoma of the pancreas; incidentally, that finding clarified a number of 
symptoms which had simplj^ been disregarded in tlie work-up of the case. 

In this same group investigation after operation, when an obscure 
complication developed, revealed a past history suggestive of a central 
nervous system lesion; I doubt that this patient siiould ever have been 
operated on. Several patients might have been benefited by preop- 
erative preparation, of which the.y had none, and several others bj’- more 
preparation than they had, including the correction of a hemoglobin 
deficiency of 50 per cent. In 6 eases, one of which was another instance 
of apparent liver death, postoperative care was not entirel.y adequate. 

It is evident, I tliink, from what has been said that more alertness 
and less complacency on our part might have saved most of these pa- 
tients. I make the statement vdth deep regret, for 5 of the 8 eases 
of uterine prolapse occurred on the Tulane service on whicli — hitherto, 
at least — ^we have rather prided ourselves on our results with vaginal 
hysterectomy. 

5. Of the 8 patients with various types of benign ovarian tumors, 
prompter investigation and more alert and more adequate preoperative 
care might have saved perhaps 7. One patient witii pseudomucinous 
eystadenoma was refused immediate admission because of an influenza 
epidemic; she returned five years later, and in the 26 months before 
her death, 96% gallons of fluid were removed from her by repeated 
paracentesis. 

6. I am inclined to believe that perhaps 5 of the 30 remainiug cases, 
in which the diagnoses included tuberculous peritonitis, pyometrium, 
uterine polyp, and endometritis, might have been saved liy a wiser choice 
of procedure and more attention to preoperative and postoperative 
care. It is only fair to point out, lioAVCver, that 3 of the patients in this 
group were in poor condition when they were first seen, and that 2 others 
were moribund and died within 48 houi^. 

Comment and Conclusions 

The general impression received from a stud}* of tliese 401 deaths 
is that, on the whole, the cases were well managed from the standpoint 
of the hospital, and that in the great majority of eases, particularly 
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the malignancies, and after making due allowance for the speed and 
general hopelessness of such conditions as adenocarcinoma of the ovary, 
the patients were responsible for their ovni deaths. On the other hand, 
in perhaps 25 per cent of the deaths from malignant disease the patients 
might have been given a chance of life, and in perhaps half of the 
deaths from benign disease the outcome might have been different, 
if the plan of management outside as well as inside of the hospital 
had been different in some or in all respects. 

1. Histories should be taken with much more care from every .stand- 
point. In several instances in this series detailed Imowledge of past 
episodes of cardiac, renal and other diseases would have meant re-evalu- 
ation of the operative risk, and in a few instances treatment by non- 
surgical measures. 

2. There should be less complacency about the risk in both uterine 
fibroids and pelvic inflammations. In lioth diseases the case fatality 
rate is now gratifyinglj^ low, but only such an analysis as this reveals 
that a low case fatality rate does not mean that all of the patients who 
died could not have been saved. Neither disease is always as simple 
as it seems. In this series, the responsibility for the cases in wliich 
there was an unwise estimation of the risk was about equally divided 
between the surgeon and the medical consultant. The medical con- 
sultant sometimes seemed rather too optimistic about the patient’s 
status, and the surgeon, for the .same reason, sometimes disregarded the 
consultant’s warning as to the duration of operation and the type of 
anesthesia. 

3. In all surgical cases there could well be a more careful evaluation 
of the need for preoperative therapy, even when the patients seem fair 
risks and present only minimal deviations from the normal. Blood 
surveys should be carried out in all cases, and mild degrees of anemia, 
hypoproteinemia, urinary tract disease, and hepatic dysfunction should 
be investigated and corrected as necessary, since minimal deviations 
from the normal tend to become maximal if unexpected technical difficul- 
ties develop, or if unusual blood lo.ss occurs at operation. General 
measures, including a period of bed rest in hospital before operation, 
win usually convert a fair risk patient, who presents no tangible de- 
ficiencies, into a better ri.sk. 

4r. There should be more alertness after operation to detect po.ssible 
complications in their ineipiency, more .speed in instituting treatment 
when such complications are discovered, and a quicker resort to such 
measures as intestinal decompre.ssion, infusion, ti’ansfu.sion, and oxj^gen 
therapj" when it is ertdent that le.ss active measures are not achieving re- 
sults. Such measures, furthermore, .should be continued until it is 
clear that improvement has occurred and .should not be discontinued 
when it is merely hoped that it is oecui-ring. Particularly to be guarded 
aaainst is too early a return to oral feeding in ileus and peritonitis. 
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eluded. The fact that in most instances in this series their diagnostic 
lack of suspicion made no difference does not in the least alter our 
responsibility as to how these men are taught. 

10. Interns and residents in particular must he imbued with the be- 
lief that not all instances of malignant disease are hopeless, an idea which 
a surprising number of them now seem to possess, and which results 
in an eager desire to clear the wai’ds of such eases and to use the beds 
for other purposes. They must be further impressed with the idea that 
much can be done for the comfort of such patients, even when cure is 
not to be expected. On the other hand, when it is evident that they nail 
merely prolong a life that is not worth living, ti*ansfusions, vitamin 
therapy and similar measures should be promptly discontinued. For the 
same reasons, most palliative surgical procedures have a very limited 
field of usefulness. 

11. For frank errors of diagnc.si.s and treatment we are, of course, 
re.sponsible as individuals, and mo.st of the preventable deaths from 
benign disease in this series fall into that classification. But ho.spital 
errors do not account for more than a small percentage of the possibly 
preventable deaths from various types of pelvic malignancy in this 
series. How much responsibility shall we assume for the great body of 
patients with pelvic malignancy who fail to seek medical aid until it is 
too late to help them? Personally, I think we shall have to assume 
a large sliare, and we shall have to meet it by an improvement in our 
teaching methods, such as has already been outlined, and by an even 
greater improvement in our propaganda methods, which at present are 
clearly ineffective. 

As many of these cases show, the menopausal years are a period of 
particular danger in a woman’s life because of the pos.sible confusion 
between the expected irregularities of those years and the early .sjanp- 
toms of malignancy of the cervix. The solution would seem to lie in 
teaching women to submit to pelvic examination at regular intervals, 
whether or not they present sjTnptoms. If proof of that policy were 
needed, IMacfarlane and her associates in Philadelphia^ have recently 
promded it. The criticism that they found only 4 malignancies of 
the cervix in their first 955 pelvic examinations, all of which were carried 
out on women in whom there was no reason to suspect malignancy, or 
that they found no instances of malignancy in their next thousand-odd 
examinations, is no ci’itiei.sm at all. The point is that by routine exam- 
ination of all women willing to be examined. Dr. ]\Iacfarlane and her 
associates found 4 early malignancies of the cervix which otherwise 
would probably not have been found until later. It is not too much to 
sav that those 4 women owe their lives to this courageous group of 
physicians. The plan that they arc putting into jiraclice seems the 
simplest, and indeed the only practical, way to improve the present 
disastrous rc.sults in genital malignancy, and more of us would do well 
to employ it. 
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Another form of propaganda is also necessary. Physicians as M^ell as 
patients must be taught tlie potentialities for danger in vaginal dis- 
charges and meiLstrual irregularities. Physicians, including gynecol- 
ogists, should he taught to ^Yelcome the opportunities to make routine 
examinations, in the alisence of symptoms, rather than to discourage 
them, as has been done in more tlian one instance of which I have knowl- 
edge. At the present time, g^mecologists seldom see these women until 
their symptoms are clear-cut and their disease is correspondingly ad- 
vanced. Their familj’' ph3^sieians see them first. 

I know of no more effective, and at the same time no sadder, way to 
conclude this paper, in which my only aim has been to point the road 
to improvement, than ndth the statement tliat witli one single exception, 
every patient in this series with malignant disease who had consulted 
a physician before she came to the lio.spital received advice tliat Avas 
lethal. It is one of life ’s ironies that the single patient who was advised 
to submit to biopsj'’ declined the investigation and went to a second 
physician, by whom her carcinoma of the cervix was treated by medical 
measures for almost tAAm years. 


Summary 

An analj'sis of 401 consecutive deaths from gynecologic causes, Iavo- 
thirds of Avhich were due to malignant disease, has been presented from 
the standpoint of hoAv many ivere positiA^ely or possibly pi-eventable. 
The various considerations by which some of tliese fatalities miglit have 
been prevented are discussed. 
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Discussion 

DR. NORMAN F. MILLER, Ann Arbor, Midi.— It is ’illuminating and helpful 
to hear something about the bad as well as the good results in the management of 
our cases. Today, we have been fortunate enough to have tAVo pa^iers which fall 
into this category. This morning Dr. Huber told us about tlio deatlis in his 
eclampsia cases, and this evening Dr. ililler tells us about deaths occurring on 
his gjTiecologic service. It takes courage to tell about bad results and botli of the 
.speakers should be congratulated on their frankness. 

One of the outstanding things about Dr. ililler’s paper is the fact that it .shows 
us again that our number one problem in gjmecologj* is cancer. Sixty per cent of 
the deaths among his patients Avere in this category. The fact that so manj' cases 
Avere far adA’anced is a characteristic finding for all cancer clinics, and it emphasizes 
once more that whether we like it or not, aa'c still haA’e a A’ery important educa- 
tional problem before us. Sometimes educational endeavors for the laity seem 
decidedly fruitless, but thougli progress is slow, avc must not let doAAm in our efforts. 

Dr. Miller makes a rather surprising .statement to the effect that to his knoAA-ledge, 
ho has never cured a case of oA’arian adenocarcinoma. Certainlj' such a statement 
emphasizes the seriousness of that disease and also points to the A'alue and help 
that might accrue to AA'omen through periodic health examinations. 
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Another point of interest is the report of 12 deaths due to cervical stump car- 
cinoma. I think we all agree that in patients requiring hysterectomy, total hysterec- 
tomy is the operation of choice provided there be no contraindication to complete 
extirpation, 

I was also surprised to learn that there were 15 deatlis from ectopic pregnancy, 
9 of three patients had not been operated upon. Eecently, I discovered that some of 
the best men in my own state favored expectant treatment of ectopic pregnancy. In 
our experience, delay is seldom justified. 

I am sure we can support Dr. Miller in his conclusion wherein he states that 
greater attention to preoperative examination and preoperative preparation of the 
patient is to be repeatedly emphasized. No patient will object to such care when she 
realizes that these additional measures are being undertaken for her safety. 

DE. CATHAEINE MACFAELANE, Pliiladelphia, Pa. (by invitation) .—Dr. 
Miller mentioned the research on the control of cancer of the uterus which is being 
conducted at the Woman’s Medical College of Pennsylvania. In this connection I 
should like to report that of the original group of 1,319 volunteers, 550 ha%’e com- 
pleted the five-j’ear period of examinations. 

Three early cancers of the uterus were discovered in the first round of examina- 
tions. These volunteers were treated with radium and are well five and six years 
after treatment. A fourth early cancer was discovered on the tenth visit of an- 
other volunteer. This lady was treated with radium and is well 15 months after 
treatment. 

The discovery of these four early cancers in presumably well women furnishes an 
argument in favor of periodic pelvic examinations. 

DE, THADDEUS L, MONTGOMEEY, Philadelphia, Pa.— The discouraging 
results which Dr, Miller refers to in the field of gynecologic cancer lead quite 
logically to the questions, first, of the role of periodic gvmecologic examinations in 
the prevention of disease or its early recognition, and second, to the matter of better 
education of our medical students and young doctors in gjmecologic diagnosis. 

While I cannot judge, of course, how widespread the influence of Dr. Catharine 
Macfarlane’s campaign for regular examination has been throughout the country, 
I can say that in Philadelphia, women are conscious of the importance of periodic 
health examination. If the doctor does not of himself recommend it, they ask for 
it. For this enlightened state of mind in our home city, I believe that Dr. Mcfarlanc 
is largely responsible. 

As a re.sult of this newer development in g^mecology, 20 to 30 per cent of our 
ofiice work is now made up of semiannual and annual gj-nocologic examinations. 
I can foresee the time not far distant when this phase of activity, properly en- 
couraged, will constitute the majority of our office work. The time has arrived 
when no ob.stetric patient, no new gj’nccologic subject, and no postoperative pa- 
tient should be discharged without the recommendation of a semiannual checkup. 
If every practicing obstetrician and gynecologist would, upon these occasion.s, avail 
himself of the opportunity of spreading this bit of lifesaving propaganda, the 
word would seen get about to all the women of the countrj-. 

The second proposition is the better training of our medical students and young 
physicians in the early recognition of the common and serious gj-necologic diseases. 
For this there is now some hope. The young doctor is "cancer conscious” and 
the divisions of gj-necologj' in the various medical schools of the country are doing 
a much better job of instruction than formerly. Most of such departments have 
given up their former undertaking to make gynecologic suregons out of the fourth- 
vear medical students and are devoting their teaching hours much more profitably 
to methods of diagnosis and office treatment. The significance of iiTcgular vaginal 
bleeding is emphasized over and over again. 



AN ANALYSIS OF 101 FATALITIES FROM ECTOPIC 

PREGNANCY* 



Philip F. Williams, M.D., and John D. Corbit, M.D., 
Philadelphia, Pa. \ 

(From the Committee on Maternal Welfare, Philadelphia County Medical Society) 

I N THE decade, 1931 to 1940, which was cliaracterized a nation- 
wide activity in maternal welfare, the incidence of deatlis from 
ectopic gestation to total puerperal deaths in Philadelphia was 5.7 per 
cent, in New York 6.3 per cent, and in Chicago, 8.1 per cent. Express- 
ing the figures in anotlier manner, every eighteenth puerperal death 
in Philadelphia, everj’- sixteentli puerperal death in New York and 
every twelfth puerperal death in Chicago during tiiis period was due 
to ectopic gestation. 

In Philadelphia among 2,204 ectopic gestations recorded by the hos- 
pital record librarians and the Coroner’s office, from 1931 to 1943 in- 
clusive, there were 101 deaths, a mortality of 4.6 per cent. 

Coincident with the reduction in the mateiaial mortality rate locally 
during these years, there has been a definite improvement in the 
management of ectopic gestation. Sixty -two of the deatlis reported 
occurred during the first six years of this study and 39 during the 
next seven years. The mortality per number of ectopics reported in 
the first six years was 5.6 per cent, and for the next seven-year period 
only 3.5 per cent. In the last two years the rate Avas 2.2 per cent. 

Since 1931, the Committee on Maternal AYelfare of the County 
Medical Society has analyzed individually every maternal death in 
Philadelphia. When the number of ectopic gestation deaths, 1931 to 
1943, reached 101, it was felt an analj’-sis of the histories might prove 
of value. The following factors vmre considered in this analysis; 

Age. — Thirty-eight deaths, the largest number in a single age 
group, occurred from 30 to 34 years. The percentage of these deaths 
to the entire series, approximately 38, is double the distribution of 
total births, 19 per cent in the same age group over a tAvelve-year 
period in the city. Twenty-four per cent of the deaths occurred in the 
age group, 25 to 29 years," the group in which 30 per cent of the total 
births occurred. It is probable that the increased incidence in the 
ages 30 to 34 years may refiect repeated pelvic assaults of pregnancy, 
abortion or infection. 

liace. — Thirty-eight per cent of the ectopic gestation deaths oc- 
curred among Negro women. Approximately fifteen per cent of the 
total births in the twelve-year period occurred among Negro Avomen. 
Ectopic gestation to total puerperal deaths in the Negroes Avas 9 per 

*Read at the Sixty-Eighth Annual Meeting of the American Gynecological Society, 
June 19 to 21, 1944, Hershey, Pa. 
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cent, just twice the ratio in white puerperal deaths. These contrast- 
ing percentages may be due to a greater incidence of pelvic infection 
in the Negro race. 

Panty. — In the women Avhose parity Avas knoAvn, 30 per cent of the 
series had not been pregnant before. Of the remainder, 16 per cent 
had had one previous pregnancy, and 23 per cent tAvo previous preg- 
nancies. 

Present History . — A history in this study of ectopic gestation has 
been regarded as typical if there was amenorrhea associated Avith 
vaginal bleeding and abdominal pain. There Avere 30 cases where 
such a history aa'rs obtained. 

In 49 instances such a typical triad of SAonptoms AA'as less AA^ell de- 
fined. "We haA^e regarded as a suggestive history one Avhieh may or 
may not have included absences of menstruation, but AA^here Ioaa’^ 
abdominal pain and vaginal bleeding AA^ere present and should have 
helped tOAA^ard a true diagnosis. 

Misleading, chiefly falsified, histories AA^ere present in 12 cases, par- 
ticularly AAdiere attempts at criminal abortion had been made, or AA’^here 
the patient Avas unmarried. 

In ten eases, no history at all AA^as obtained. It should be remarked 
that in our maternal mortality .study in Philadelphia not only are the 
liospital records' available, but interAueAvs by the recorder of the Com- 
mittee are had AAdth local physicians and tlie family. In many_ in- 
stances, the .statements of the family to the Coroner’s office haA’^e given 
us the history of the case. 

We have stated in discussing parity tliat seventy per cent of the 
AA'omen in this series had been deltyered of one or more children. In 
this group, there Avere 20 AAdio gave a history’’ of one or more abortions, 
and .six admitted one or more criminal abortions. There Avas a his- 
tory of one prcAdous ectopic gestation in the series. Eleven of the 
AA'omen had had previous pelvic operations. A definite history of 
previous pelvic infection AA^as noted in eiglit otlier records. This is 
probably a loAA'er incidence of pelvic infection than is actually correct, 
for histories AA’ere not obtained in all cases, and in some, the revicAA’’ 
may liaA-e been sketchy due to the emergency of the admission. 

Amenorrhea. — That a histoiy of amenorrhea is not ahvays present, 
is Avitnessed by finding seventeen A\mmen in this series Avho had not 
missed a period. A fatal ectopic pregnancy occurred in a lactating 
Avoman. Thirty-eight AA’^omen had missed one menstrual period, 
tAA^enty-four had missed Uvo periods, tAvelve had missed three or 
more. No hi.story AA’^as aAmilable in nine Avonicn. Possilily one-third 
of this series might have been saved if they had sought adequate 
medical care, and had had pehde examinations, at least, at the time 
of the second missed menstrual period. 

Symptoms. — ^^mginal bleeding and pain Avere almo.st equally dis- 
tributed as initial symptoms. After the appearance of .such .symp- 
toms, there Avas an exeessiA'e delay on the part of the Avoman in 
seeking medical aid in 58 per cent. Forty-tAA'o per cent sought 
medical adAuce Avithin tA\'enty-four hours of the initial .symptom, 
seventeen per cent in 12 houi's or less, tAventy-five per ecJit Avithin 
12 to 24 houi-s. It is significant that the.se tAVO symptoms, c.specially 
AA'hen associated Avith amenorrhea during childbearing period, arc 
regarded so lightly by the laity. In all health instruction to Avomen 
the graA’ity of this group of symptoms should be strc.ssed. 
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Diagnosis. — The liistoiy was sufficiently typical in 13 cases that 
a diagnosis of ectopie pregiianej’- was made on it alone. In twelve 
eases, the diagnosis was made on pelvic findings, while in 19 eases 
diagnosis was based on both history and pelvic findings. In but one 
instance was a biologic test for pregnancy made. This was in a 
woman acutelj^ ill with tliju-oid disease. Thus, in nearly half the 
cases a correct diagnosis was made before operation. 

In twenty-one cases the true nature of the lesion was not accuratelj^ 
determined until operation. The incorrect diagnoses include six cases 
diagnosed as pelvic abscess or inflammatoiy disease, three as threat- 
ened or incomplete abortion, three as mjmma, two as ovarian cj'st and 
one each as acute appendicitis, acute abdomen, intestinal obstruction, 
uterine rupture and uterine perforation from intrauterine contra- 
ceptive stem pessary. In two ea.ses laparotomy was performed be- 
eause shock developed during observation. In six of these cases, 
the history ivas t 3 >pical and each woman had a pelvic examination. 
Six of the women were not examined, and four gave a misleading his- 
tory. Li the remainder the histories were suggestive and pelvic 
examinations were made. 

Diagnosis was not made until autopsj^ in 36 cases. Pour cases 
were not operated on although the diagnosis was suspected in two 
Avho were badly shocked on admission, and in two eases where pneu- 
monia was present and was judged to preclude operation. Most of 
these cases represent women not seen by a physician, or who refused 
hospitalization, or where tlie first attendant missed the diagnosis. 
Sixteen of tliese had tjqiieal or suggestive histories. Onlj^ twelve 
had pelvie examinations. A diagnosis of abortion was made in 6, 
pelvic inflammatory disease in five, and one each, tuberculous peri- 
tonitis, intestinal obstruction, anemia, benign uterine bleeding and 
retroversion. 

Although many of these women gave strongly suggestive histories 
or had pelvic examinations, the index of suspicion of ectopic gestation 
was not high enough to lead the medical attendants to a correct diag- 
nosis. ‘Wliere pelvic examination Avas not made, the omission was almost 
equally due to tlie patient not seeking medical care until shock ivas 
present, or to an unexplained oversight on the part of the familj^ 
physician or member of the hospital staff. In a few cases, an incorrect 
diagnosis led to omitting the pelvic examination. 

Hospitalization . — It is relevant to this analysis to determine the 
interAml from the first medical advice to hospitalization. It is on record 
that eighty-tAvo Avomen AA’^ere seen at tlieir homes by physicians. Of 
these, seA^en did not enter hospitals. In the others, it Avas recognized 
that hospitalization AAms necessary and 54, or 72 per cent, Avere referred 
for admission AAdthin 24 hours. Yet, in only 9 instances Avas the situation 
regarded as sufficiently serious that admission was obtained Avithin six 
haul’s. TAA’^enty-one cases AA'^ere admitted to hospitals later than 24 hours 
after first being seen by a physician. Of these, 15 AA^ere not referred for 
7 days or longer. Six Avomen applied for hospital admission on their oaaul 
initiative. The records of the remaining eases were unsatisfactory on 
this point. 

It must be apparent that the true state of the condition for which 
medical aid was sought, and its acute emergency nature was largely 
overlooked by the family physician AAdio first saAV these cases. 

Of the tAvelve Avomen AAdio AA'^ere not admitted to a hospital, seven were 
seen by a physician. In five, the diagnosis Avas completely missed. In 
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two eases, medical advice as to hospitalization was refused. Five 
patients had no medieal care whatever, and were reported to the Com- 
mittee after autopsy by the staff of the Coroner’s office. 

Time of Operation . — There were 25 women admitted to the hospital 
who were not operated on. Two patients died immediately after 
admission, another was too greatly shocked and died within an hour, 
two had pneumonia. In nine, no diagnosis was made and the patients 
died Avhile under observation. In eleven other cases, a presumptive, 
albeit ineorrect, diagnosis was made. In four cases the condition was 
diagnosed septic abortion, in four pelvic inflammatory diseases, and one 
each as tuberculous peritonitis anemia, and retroversion. 

Eighteen of the women admitted to hospital were not operated on 
until more than 24 hours after admission. Four were correctly 
diagnosed, while four were regarded on admission as abortion, threat- 
ened, or incomplete, three as myoma, two as pelvic abscess, and one each 
as thyroid disease, anemia, inte.stinal obstruction, ovarian cj^st and 
shock. The last case was actively treated during this preoperativc 
period. 

In fourteen women the operation was delaj-ed until within the second 
twelve hours after admission. One ivas regarded on admission as acute 
appendicitis, two as fibroids, fourth as an uterine hemorrhage. This 
patient had a cauterization of the cervix as a preliminary to an elective 
hysterectomj’- proposed for four days later. In three eases admitted 
at night, the operations were held up for elective surgery by the 
attending chief the following morning. In the remainder, the appear- 
ance of pi’onounced shock prompted a correct diagnosis. 

In twelve cases, operations were performed more than two hours 
after admission, but, under 12 hours. In four instances, operation was 
delayed to treat evident shock, in the other eight, there was a delay 
in naming a correct diagnosis. 

Twenty-one women were operated on within two hours after admission. 
On thirteen of the records it was stated that the patients were in shock. 
Only six of these patients were transfused. Two had transfusions 
during operation, four postoperatively and two had both types. The 
deaths in this group were ascribed to hemorrhage and shock in thirteen, 
peritonitis in four, embolus in two, intestinal obstruction in one and 
transfusion reaction in one. 

It is evident that error or delay in makiiig correct diagnosis was re- 
sponsible for death of a large proportion of the women who were 
operated upon. 

Operative Risl:. — Twenty-one women, of the 65 operated on, were 
considered good operable rislcs. This decision was either stated on the 
hospital record, or has been based on the record of a normal blood pres- 
sure associated with a hemoglobin and erythrocyte count that did not 
reflect a marked degree of hemorrhage. Death was found to have oc- 
curred from peritonitis ten times. In eight of the infection deaths 
multiple operations had been performed, lliese included five appendec- 
tomies. In the remainder, the conclusion was drawn that an error in 
technique had occurred. Five women died fi'om hemorrhage. In four 
cases there was either too much surgeiy or inadequate sui-gery, the fifth 
probably died of secondary hemoiThagc. Three women died of pul- 
monary embolus, in one case the convalescence had been afebrile, in 
the other two a suspicion of infection had to be entertained. Three 
patients died of medical complications. 
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Nine women^ were operated on in whom the risk was regarded as fair 
by the attending surgeon, or could be so designated by the clinical 
and laboratory findings on the record. Three women died of infection. 
Multiple or inadequate surgery was regarded as causative in two of these 
cases. ^ Five patients died of hemorrhage. Three of these had multiple 
operations or inadequate surgery. One patient died of a pre-existing 
renal infection. 

Thirty-five women were operated on in shock. The paucity of trans- 
fusions during ojieration and immediately afterward undoubtedly ac- 
celerated the fatal termination. There V'ere 26 deaths from hemorrhage. 
Prolongation of hemorrhage was caused seven times by delay of patient 
in seeking medical aid, or refusing hospitalization, or giving a mislead- 
ing history. In sixteen eases the dela}' was e^ddently the fault of the 
family physician, or of the hospital staff in diagnosis, or in inexplicable 
delay in operating, or performing inadequate or multiple surgeiy. 

Where operation was prompt and transfusions given during and after 
operation, the deaths were regarded as nonpreventable. One patient 
died of a transfusion reaction, another of liemiplegia and a renal shut- 
doAwi. Seven women survived operation iii shock to die later of infec- 
tion. In all instances this was regarded as due to an error in technique. 

Time of Death After Operation . — The efficiency of surgical and re- 
lated therapj’’ as well as the patient’s capacitj^ and ability to withstand 
hemorrhage, surgery and present or introduced infection is reflected in 
the length of time these women survived operation. 

So we find three women died during operation, and nineteen women 
died within twenty-four hours after operation, all of shock and hemor- 
rhage. Eleven of these deaths occurred Avithin six hours. Only three 
of these patients received transfusions. 

Seven Avomen died in the second tAventy-four hours after operation, 
three of shock and hemorrhage, four of infection, peritonitis. Only one 
transfusion Avas recorded in this group. In one Avomaii, pneumonia 
AA’-as present in addition to the fatal peritonitis. 

During the third, fourth, fifth and six days after operation the 
deaths numbered 18, of these, seven Avere due to hemorrhage, seven 
to infection, and four died as a result of the folloAving added complica- 
tions : transfusion reaction, left hemiplegia, and renal cortical necrosis, 
thyrotoxicosis, and congestive heart failure in a jiatient AAuth knoAAm 
rheumatic heart disease. 

On the seventh postoperatiA'’e day, 18 deaths occurred. TAA^elve were 
deaths from infection, tAA'^o from secondary hemorrhage, and four from 
added complications, one kidney lesion and three pulmonary emboli or 
infarcts, in tAvo of which the postoperative convalescence had been 
afebrile. 

Multiple Operations . — ^Among the deaths, there AA’cre 18 cases in AAdiich 
multiple operations Avere performed. These ranged upAA'ard to a series, 
in one Avoman, of dilatation and curettage, tracheolorrhaphy, hemor- 
rhoidectomjq multiple myomectomy and liilateral salping-oophoreetomy. 
The preoperative diagnosis here included possibility of bilatei’al ectopic 
pregnancy. 

In nine eases Avhere plastic operations or herniorrhaphies AV’ere done 
before the abdomen aaus opened, ectopic gestation had been diagnosed 
three times. 

In ten cases, in addition to excising the affected tube, such other 
operations within the peritoneal caAdty as appendectomy, myomectomy, 
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hysterectomy, defundectomy, suspension of the uterus and removal oi 
the opposite tube and ovary were performed. It is noteworthy that in 
four of the five cases where the appendix was removed, death was caused 
by infection. 

In the majority of these instances, tlie decision of the Committee as- 
signing responsibility to the operating surgeon was based upon error 
in judgment in the performance of what was regarded as nonessential 
surgery in the presence of an acuteb’’ life-threatening situation, in addi- 
tion to failure in diagnoses. 

Incomplete Operations . — In addition to the five operations performed 
on ruptured cornual pregnancies, Avhich were largely regarded by the 
Committee as inadequate surgery, tliere were eight cases in which the 
surgical treatment was considered incomplete. Four times this opinion 
was based upon the performance of a curettage or eolpotom3^, singly 
or combined Avithout further treatment of the intraperitoneal le.sion. In 
another instance, a two months’ fetus Avas removed from the cul-de-sac 
and the pelvis drained. Again, the bleeding point on a tube Avas ligated, 
the tube not remoA^ed. In another the excised tube aa^s reported bj’’ the 
pathologist not to haA^e been the .site of a pregnanej'. In one ease the tube 
AAms ligated on both sides of a perforation, the tube Avas not remoA^ed. 

In the entire group the attending surgeon Avas regarded as responsible 
Ida' the Committee, the avoidable factor being error in judgment. 

Cornual Pregnancies. — There Avere eight deaths from cornual preg- 
nancies in the series, fiA^e occurred in multiparas. In fiA^e, the pregnancy 
Avas advanced to the third month. Three died unoperated upon, tAVO 
because of extreme shock, one because a receiAong AA'ard intern missed 
the diagnosis and the patient died after being sent home. In this in- 
stance, the enlarged tender cornua had been noted in prenatal clinic 
and diagnosed as subserous m^mma. 

In the fiAm operations the cornual rupture Avas closed bA<’ suture; Avith 
removal of the adjacent tube and oAmry in Iaa'o, and Avith Avedge shaped 
resection of the cornua in one ea.se. The latter A\'as the onty one in 
AA'hich death did not occur AAuthin 24 hours. In this instance the patient, 
transfused during and after operation, developed sepsis. Some of tlie.se 
deaths might haA'c been prcA'cnted had hA’stereclom}' been performed. 

Secondary Abdominal Pregnancies. — There Avere fiA’^e deaths in Avhich 
the ectopic gestations AA^ere secondaiy abdominal pregnancies. 

In one the diagnosis AA^as made ly chance in a AA'oman dying of pneu- 
monia. At death, an immediate abdominal incision AA’as made prepara- 
toiy to a postmortem cesarean section. The fetus, dead and .slightl.A’' 
macerated, but IY 2 months’ deA'elopment, AA'as found in a sac original- 
ing betAA'cen the lajmrs of the broad ligament. The patient had had 
constant pi-enatal care during her pregnanc.v. 

In the second case, a primigraAuda AA'ith no prenatal care or examina- 
tion, .shock developed at the fourth month. At delayed operation, AA-ilh 
the patient septic, the fetus aa'us remoA'cd and the placenta left in situ on 
the broad ligament AA'ith packing and drainage. Septic death occurred 
on the third postoperatiA'e da.A'. 

The third case gave a hisloiy of missed abortion tAVO .years jrreviouslj'. 
There had been nian.A' peh'ic examinations; Avilh a diagnosis of multiple 
myoma, a liA'stercctomA' Avas scheduled. A right broad ligament preg- 
nancy AA'ith a six months’ litliopedion AA'as found and pelvic debridement 
performed. Death from secondary hemorrhage occurred on the fifth 
•postoperatiA’c day. 
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The fourth case was under prenatal care until the eighth month. 
Abdominal pain was regarded as due to a ruptured uterus. Operation 
ill shock revealed a secondary abdominal pregnancy, Yuth death follow- 
ing on the operating table. 

The iiftli case was a tliree months’ iiregnancy attached to the sigmoid 
and parietal peritoneum. Patient had no previous care, was admitted 
ill shock and promjilly operated on. Transfusion was followed bj’’ acute 
hemolytic read ion, anuria and death. 

Attempted Abortion . — Attempts at illegal interruption of pregnancy 
had been made in ten of the eases in this series, nine times b.y the patient 
and once by a phi^sieian. Misleading Jiistories were the rule. Operation 
was performed in .six cases. In two, however, the true diagnosis ivas re- 
vealed by laparotomy, subsequent to colpotoniy done for suspected pelyic 
abscess. In the other four operative eases, shock and pelvic findings 
made operation imperative. Four of these ivomen died of infection, six 
of shock and hemorrhage. 

In each instance, because of the delay in seeking medical assistance 
after pregnancy ivas suspected, and after symptoms of both hemorrhage 
and infection wei-e experienced, but also for the misleading history, the 
responsibility for the death was ascribed to the patient. 

Transfmion . — Blood transfusions were given to only thirty-seven 
women. They may be principally grouped as six, preoperative,- twelve 
during operation and nineteen postoperative. 

In the group of six patients who had preoperative transfusions, the 
procedure repeated in the po.stoperatiye period in three, with one also 
receiving a transfusion during operation. I’he three patients who had 
only preoperative transfusion lived long enough for additional support 
to have been given later. 

Transfusions were given during operation to 12 women; of this group 
'one received in addition a pre- and a postoperative transfusion. Two 
of these were autotransfusions. One of these transfusions was followed 
by hemolytic reaction proved at autopsy. 

Transfusions wore given to 19 women 23 times in the postoperative 
period. Sixteen v^omen were transfused only in this period. Only four 
patients received more than one transfusion. The time interval in the 
majority of cases was sufficient to have allowed more transfusions. 

It is significant to note that in a group of women sick enough to die 
in most cases from hemorrhage or infection, that only slightly more than 
one-third Avere given transfusions. 

Autopsy . — The regulations of the Coroner’s office regarding sudden 
death at home or death Avithin 24 hours after admission to the hospital, 
helped to produce the high incidence of 69 autopsies in this series of 
101 deaths, and served to bring additional light upon many cases. 

Causes of Death.— As. might be expected, hemorrhage and shock caused 
the largest number of deaths — 68. In three additional eases Avhere 
hemorrhage Avas the inincipal cause lAcritonitis A\'as also present. 

In nineteen cases infection Avas the cause of death. One^ patient not 
operated on because of misleading history of attempted criminal abor- 
tion, died of infection. 

Complications caused death in ten cases. There Avere three deaths 
from pulmonary embolus. Autopsy findings in each, tAvo cerebral 
vascular accidents, these may haAm been embolic deaths, one each thyro- 
cardiac, pneumonia, pyelitis and transfusion reaction. 

Responsibility and Preventability . — In these as in all other puerperal 
deaths in Philadelphia since January 1, 1931, an attempt has been made 
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to determine the responsibility for and the preventability of the deatli, 
and the decisions of the Committee on Maternal AY elf are of the Phila- 
delphia County Medical Society are given here. 

In eighteen deaths, the patients were regarded as responsible. In five 
additional cases, the responsibility ivas divided between the patients and 
a physician. 

In thirteen deaths, the responsibility was assigned to one or more 
referring physicians, in most instances her family doctor, although one 
woman ivas misdiagnosed by four separate physicians. In seven addi- 
tional cases, the responsibility was divided between the referring physi- 
cian and the chief of tlie hosptial division whose service received the 
patient. 

In forty-five deaths, the responsibility was assigned to the liospital 
chief alone. 

The thirteen deaths regarded as nonpr even table were so assigned 
where the patient died in spite of prompt recognition of the lc.sion and 
adequate surgery with transfusions, or Avhere complications of a medical 
nature were the cause of death. 

The eighteen deaths where the responsibility was assigned to the 
patients had the following factors: attempts at criminal abortion and 
misleading history, refusal of hospitalization or delaj’’ in seeking medical 
care. 

In the joint re.sponsibility of patient and phj'sician, the factors on the 
patient’s side were delay in medical care and attempt at criminal abor- 
tion and misleading history. 

AAHiere the referring physician was held responsible, the following 
factors were foijnd: failure in diagnosis, delay in referring patient to 
hospital after correct' diagnosis was made. 

MHiere the refen’ing physician was joined in responsibility vath. 
patient or hospital chief, his fault was entirely in the failure to make 
a correct diagnosis. 

In the 45 deaths where the responsibility Avas assigned to the ho.s- 
pital chief and in those Avhei’o he Avas held jointly responsible, the avoid- 
able factors Avere error in judgment, A\fith such underlying factors as 
failure in diagnosis, unexplained delay in operation, multiple surgery, in- 
adequate surgery, no operation, and failure of continued treatment 
of shock after operation, chiefly lack of transfusion. 

Error in technique AA'as regai'ded as the avoidable factor in 10 eases 
of infection or secondary hemoiThage. In the A\diolc gi’oup AAdierc the 
hospital chief AA’as regarded as responsible for the death, there AA^as 
a totnl of 15 deaths from infection. 

Summary 

This study presents a revicAV of 101 fatalities from ectopic preg- 
nancy occurring among the cases on record in Philadelphia from 1931 
to 1943. It represents an attempt to fix responsibility for the death, and 
to seek out the aA’oidable factors. 

The re.sponsibility has been found to be divided bctAV'cen the patient 
and her family, the referring physician, and the attending surgeon and 
his ho.spital staff. The aA'oidable factors have been found to include 
lack of education of laity regarding early and adequate prenatal care; 
failure of referring physician in recognizing the po.ssibilities of dif- 
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ferenlial diagnosis; failure on pai*t of surgeon in diagnosis, delay in 
operating, lack of transfusion, and poor choice of operative procedure. 

2206 Locust Street 

Discussion 

DR. JAMES R. MILLER, Hartford, Conn. — To the thorougli critical review 
presented by Dr. 'Williams, I wish to add a survey of ectopic pregnancy in connection 
with maternal mortality records in Harford, Connecticut. The first 20 years of the 
survey are tliose which I have previously studied and reported, and it so happens that 
they represent the period immediately preceding the first use of transfusion in the 
city (i.e., 1929), in the treatment of ectopic pregnancy. 

■ The figures are as follows: 

1909 TO 1928 1929 TO 1944 


L Live births 62,913 69,704 

2. All puerperal deaths 460 192 

3. Maternal mortality 0.7% 0.27% 

4. Ectopic pregnancies .665 357 

5. Ectopic deaths 23 8 

6. Fatality percentage 4.8% 2.4% 

7. Ratio of ectopic deaths to all maternal deaths 4% 4% 


It is further interesting to record that since 1929, St. Francis Hospital repoi-ts no 
deaths in the last 141 cases, and the Hartford Hospital reports only 2 deaths in 184 
cases, which gives a combined fatality rate of 0.6 per cent. Neither of the 2 deaths 
was caused by blood loss, for one succumbed to a typical transfusion (Rh?) reaction 
after her fourth transfusion, and the other died on the thirty-second postoperative 
day after repeated pulmonary emboli. 

Two sets of factors have brought about this improvement, perhaps the same 
factors which have operated to reduce maternal mortality in such a spectacular 
and as yet unexplained fashion. The.'iC are: first, earlier diagnosis, earlier hospital- 
ization and earlier consultation with “ectopic minded” specialists, and, second, the 
rapid replacement of blood loss, appropriate anesthesia, and restriction of operating 
privileges to those who are qualified. It is evident that a low fatality rate is a 
measure of the excellence of diagnosis among those practitioners who first see the 
patients, and to an equal extent, of the excellence of special skill available in the 
community ’s hospitals. 

It is interesting to speculate on the causes of high or low incidence of ectopic 
pregnancy. If the important etiological factor is previous salpingitis, we may say 
that wo have been liaving less salpingitis or have been treating it better than we did 
two or three decades ago. 

DR. FRANK E. WHITACRE, New Orleans, La. (By invitation).— The difficulties 
in the diagnosis of ectopic pregnanej- arc well known. It is significant that, in the 
many reviews in the literature the number of patients operated upon for ectopic 
pregnancy is carefuly analyzed, but rarely is there a mention made of the number 
of patients operated upon with a mistaken diagnosis of ectopic pregnancy. 

Time does not permit a review of the etiology, but in general, any condition which 
obstructs the passage of the ovum from the ovary to the uterus, whether it be ob- 
struction of the lumen from wdthin or pressure on the tube from without, may 
produce ectopic pregnancy. In China, where the treatment of pelvic and abdominal 
tumors is neglected, and where pelvic inflammatory disease is common, it is natural 
that ectopic pregnancy is prevalent. At the Peiping Union Medical College, 56 
ectopic pregnancies w'erc seen betw'een the years 1935 and 1940. An analysis of 
these accidents is in the process of preparation. 

There are three types of cases which present themselves for diagnosis; First, 
those seen before rupture of the tube or tubal abortion has occurred; second, those 
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seen during the process of rupture or immediately thereafter; third, those cases seen 
days or weeks after the accident has occurred. Tiie problems of diagnosis in the first 
two groups are well established, and it is in regard to the third group of cases that 
I wish to comment. 

In this group, difficulties in diagnosis and treatment arise, for it is well knouui 
that pelvic inflammatory disease can produce the same symptoms. We will not review 
the methods of colpotomy or cul-de-sac puncture, which we still use, but call your 
attention to a further aid in the diagnosis of obscure eases. We have not been able 
to find reference in the literature to the use of spectroscopic examination of the 
blood serum for hematin as an aid in the diagnosis of ectopic pregnancy, although the 
detection of urobilinogen and the icterus index have been mentioned by Albert 
Mathieu. We believe that this test is of special value in defermining the presence 
of extravasation of blood and the process of its absorption, as in ruptured 
ectopic pregnancy, either recent or remote. 

Hemoglobin from the blood consists of globin and hematin. Blood coming into 
the peritoneal cavity decomposes to form hematin, which is absorbed in the blood 
stream and is detectable witliin a few hours. Hematin itself gives a weak spectrum. 
However, with the addition of ammonium .sulfide it is reduced to heraochromogen, 
which possesses a good spectrum, with characteristic and typical bands, a narrow 
dark band at 5,580, and a faint wide band at 5,270. The test is simple, and a few 
c.c. of blood drawn from the arm vein can be tested in ten minutes. The technique 
is described in any standard text dealing with the spectroscope. Even the aspirated 
blood from cul-de-sac puncture can also be thus examined, and thereby rule out the 
possibility of confusion caused by the rare entrance of the aspirating needle into an 
anomalous vein. In the presence of a hi.story and physical findings suggesting 
ectopic pregnancy, a positive spectro.«copic reaction for hematin in the blood 
serum practically clinches the diagnosis. It is clear that any condition causing 
extensive hemolysis could g^ve a positive reaction. Therefore, malaria and other 
hemolj'tic conditions must be ruled out. It is possible that a hemolytic streptococcus 
may be the cause of pelvic inflammatory conditions, but even then a positive spectro- 
scopic tc.st is not to be expected unless .septicemia is present. 

This test is suggested only as an aid in the diagnosis of some obscure cases, and 
without any thought that it could or should displace the well-known and reliable 
clinical methods. In our 5G, case.s, we have used this test onlj' twelve times, and 
in these instances, it was always reliable. We feci tliat the test has helped us differ- 
entiate between pelvic hematoma and pelvic absce.s.s, and has, therefore, aided us in 
avoiding doing a laparotomy in the pre.scnce of a pelvic abscess, which is usually 
better drained from below. 

DR. LEWIS C. SCHEFFEY, Philadelphia, Pa. — I wish merely to emphasize 
that there has been a persistent and continuous improvement both in diagnosis and 
treatment of ectopic pregnancy. At the Jefferson Medical College Hospital, out of 
82 patients seen on the ward 'service from 3921 to 193], there were 4 deaths, a 
total mortality of 4.8 per cent. Two of the.«c patients died before being taken to the 
operating room. The remaining two dcfiths gave an operative mortality of 2.5 per 
cent, and one of these jaitients dying from infection following an autotransfusion, 
tho other as the result of delayed diagnosis. There were 75 admissions from 3931 
to 3932, with only one death. This .shows a reduction of total and operative mortality 
to 1.3 per cent, with an operative mortality for the cond)ined series of 3.9 per cent. 
The combined tot.'il mortality was 3.2 per cent. I attribute the improvement in the 
second decade, as emphasized by both Dr. Williams and Dr. Miller, to the well- 
known improvement in methods of supportive treatment. 



SODIUM PENTOTHAL ANESTHESIA IN OBSTETRICS* 

L. M. Helljian, M.D.,t L. B. Shettles, M.D,, C. P. Manahan, M.D., and 
N. J. Eastjian, M.D., Baltimore, ]\tD. 

(From the Department of Obstetrics, Johns Hopkins University and Hospital) 

B etween September 1, 1940, and March 31, 1944, 1,415 deliveries 
were carried out at the Johns Hopkins Hospital under sodinni 
pentotlial anesthesia. Both 2.5 and 5 per cent solutions of the drug 
were used, but since the latter concentration has proved more satis- 
factory in our hands, this has been employed in the great majority of 
the cases. The amount of sodium pentothal necessary for a low for- 
ceps deliveiy together with episiotom}" and repair, lies between 0.75 
and 1.0 Gni. (from 15 to 20 c.e. of a 5 per cent solution) provided that 
some form of sedation has been administered in labor such as bar- 
biturates or paraldehyde; in cases in which sedative drugs have not 
been administered, a somewhat largei- dosage of sodium pentothal may 
be necessary. For cesarean section 1.5 Gm. (30 c.c. of a 5 per cent 
solution) is the quantity usually required. The amount is never al- 
lowed to exceed 2 grams. Except in cases in which scopolamine has 
been given, atropine (0.5 mg., or i-lso is routine. During the past 
year, 0 X 3 ’gen has been administered prior to the birth of the baby as 
a prophylaxis, possibly’- unnecessary, against fetal anoxia. In the ma- 
jority of the cases reported, either a barbiturate plus scopolamine, or 
paraldehyde, had lieen previously administered to amnesic levels and 
usually such patients were under the full effects of these drugs at the 
time* the sodium pentothal anesthesia Avas started. Over 90 per cent 
of the anesthesias Avere giAmn by members of the house staff, the re- 
mainder by professional nurse anesthetists. 

Our impression of sodium iientothal anesthesia in general, is in keep- 
ing Avith the many faAmrable reports Avhich haAm issued from various 
surgical clinics. Induction is instantaneous and quiet. The patient is 
unconscious Avithin tAimuty or thirty seconds after the first feiv c.c. 
of the solution enter the vein, and actual operating can usually be 
started within a minute or so — this Avithout “pushing” the anesthesia. 
PostoperatNe Ammiting is rare and there is little “hang-OAmr. ” There 
Avere but three cases of postoperatiAm pneumonia in the 1,415 cases. 
In our experience, moreoAmr, patients much prefer sodium pentothal 
to other types of anesthesia they haA'^e had. 

As may be seen in Table I, the majority of the cases under con- 
sideration I’epresented operatiAm deliveries (68.1 per cent), but a suffi- 

. ‘Presented at the Sixty-Eighth Annual Meeting of the American Gynecological So- 
ciety, Hershey, Pa., June 19 to 21, 1944. 
tOn leave, U. S. Navy. 
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Tabm I. Analysis of. 1,415 Deliveries Under Sodidh Pentotiial Anestiiesu 
According to Type (Spontaneous or Operative), Parity 
AND Incidence of Prematurity 


Spontaneous 452 (31.9%) Operative 963 (68,1%) 

Primiparas 144 Primiparas 713 

Multiparas 308 Multiparas 250 

Premature 50 (11,1%) Premature 124 (12.9%) 


cient number of spontaneous deliveries (452) were managed under 
sodium pentothal anesthesia to permit of certain genera] conclusions. 
In employing this agent for spontaneous delivery, it was our hope to 
administer it a la reine toivard the end of the second stage, deepening 
the anesthesia with pains and alloiving the patient to regain semicon- 
sciousness between. This proved unsuccessful for two reasons: (1) 
The procedure entailed dealing for the most part with semi-anesthetized 
patients and it is well knoivn, of' course, that this state of partial anes- 
thesia is associated with particular dangers; (2) since the patient, 
semiconscious, often moved about under the stimulation of pain.s, the 
needle frequently became di.slodged from the vein gi^ung rise to serious 
mechanical difficulties. It is our opinion, accordingly, that sodium 
pentothal anesthesia is not suitable for .spontaneous delivery. 


Table II. Analysis of 963 Operative Deliveries Under Sodium Pentothal 
Anesthesia According to Type of Operation 


Low forceps 

777 

(80.7%) 

Cesarean section 

114 

(11.8%) 

Breech extraction 

oJ 

( 5.3%) 

Version and extraction 

15 

Craniotomy 

3 


Midforcep.s 

3 



The types of the 963 operative deliveries performed under sodium 
pentothal anesthesia are shown in Table II. The great majority, of 
course, ivere low forceps, and for this procedure this form of anes- 
thesia has rapidly become routine in our clinic. Although the relaxa- 
tion of the abdominal walls provided by sodium pentothal is not .suffi- 
cient for many abdominal operation,s, it is quite adequate for cesarean 
section. Bleeding is less than with gas-oxj^gen-ether, as is also, in our 
opinion, postoperative distention. Of the fifteen versions and extrac- 
tions reported, six wei’e on second twins, and in the remainder of cases, 
the babies Avere small. Except for versions on second tivins, sodium 
pentothal is ordinarily contraindicated for this operation because the 
uterus does not relax well. 

Before considering the fetal and maternal mortality rate in the pres- 
ent series, it is important to note, as shown in Table HI, that .sodium 
pentothal passes through the placenta, and within ten or twelve min- 
utes reaches equal concentrations in fetal and maternal bloods. IToiv- 
ever. thei-e is a period of five minutes after starting the anesthe.sia 
during Avhich the amount of drug reaching the fetus is very small and 
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Table III. Mo./lOO. Blood Acid Pentothal in Mother and Child at Delivery 


GM. OP SODIUM 
PENTOTHAL GIVEN 

DURATION OP 

anesthesia 

MOTHER 

MG. /1 00 

INFANT 

MG./lOO 

0.7 Gm. 

5 minutes 

3.9 

0.8 

0.45 Gm. 

6 minutes 

2.5 

1.4 

0.35 Gm. 

7 minutes 

2.4 

1.25 

0.55 Gm. 

9 minutes 

3.0 

1.75 

0.40 Gm. 

12 minutes 

2.25 

2.50 

1.00 Gm. 

12 minutes 

0.2 

5.0 

0.55 Gm. 

15 minutes 

0.75 

0.5 


throughout the first ten minutes is decidedly -less, as a rule, than after 
fifteen or twenty minutes of anesthesia. This fact should not be taken 
as an indication to huny the deliveiy; however, it does afford an op- 
portunity to spare the fetus an unneeessaiy quantity of the drug, that 
is, the start of the anesthesia should be postponed until everything is 
in immediate readiness for the operation. The method employed for 
the determination of sodium pentothal in the blood was developed by 
Heilman and Shettles and has been published elsewhere. 


Table IV. Stillbirth and Neonatal Mortality ('Combined) in 1,421 Infants 
Delwered Under Sodium Pentothal Anesthesia 



INFANTS 

DEATHS 

PER CENT 

Total infants 

1,421 

70 

4.9 

Fetal lieart heard prior 
to anesthesia 

1,380 

33 

2.4 


The stillbirth and neonatal mortality rates (combined) for the 1,421 
infants born in this series are shoirn in Table IV. For the purposes 
of this study, the neonatal period includes the period of stay in the 
hospital up to and including the thirtieth day; the usual duration of 
stay was ten days. There were seventy cases in which the baby Avas 
lost, giving a total stillbirth and neonatal mortality rate, uneorreeted, 
of 4.9 per cent. Among these seAmiity cases associated ivith fetal 
exitus, there were fifteen eases of premature separation of the placenta 
in Avhieh the fetal heart was not heard on admission to the hospital; 
there ivere three cases of prolapse of the umbilical cord, pulsations 
having stopped on admission ; there Avere three cases of hydrocephalus 
necessitating craniotomy ; four cases of fetal death in utero long be- 
fore the onset of labor, and a number of other eases in Avhich the fetal 
heart ceased for Amrious reasons prior to the onset of the anesthesia. 
If Ave are to make an intelligent attempt to eAmluate the possible effect 
of sodium pentothal on fetal pimgnosis, it Avould seem obligatory to 
eliminate from consideration these cases (thirty-seven in all), in Avhich 
the fetus had clearly died before the anesthetic Avas started, or suf- 
fered craniotomy. If this subtraction be made, the resultant stillbirth 
and neonatal mortality rate becomes 2.4 per cent, that is, thirty-three 
infants lost among 1,384 infants, in aU of Avhich cases the fetal heart 
was audible Aidien the anesthesia aa^s started. 
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The causes of death in these thirty-three infants are listed in Table 
V. The ten premature infants all weighed less than 2,000 grams and 
showed at autopsy extensive atelectasis. The question may be raised, 

T.vbijE V, Causes of Thirty-Three Ixfant Deaths — in Axe of 'Which Cases the 
Fetal Heart Was Audible Before Anesthe.sia Was Begun 


diagnosis ^ infants 

Prematurity 12 

Intracranial hemorrhage 8 

Congenital abnormality 5 

Excessive size baby (5, .120 Gra.) ; traumatic delivery 1 

Meningitis — 21 days post partum 1 

TJnlmomi 4 

(Maternal diabetes 1 ; Face presentation 1 ; 

Breech presentation 1; Intrapartum infection 1) 

Asphj-xia following jilacenta previa 2 


of course, as to whether the anesthe.sia may not have contributed to 
the pulmonary inadequacy. This po.ssibility cannot be denied, but on 
the other hand, it may be .stated that our prematurity mortality with 
sodium pentothal lias been slightly le.ss than with other forms of anes- 
thesia. There were four cases, listed as “Unknoim,” in which the 
cause of death was not altogether clear, but in each of these cases, a 
pathological condition was present which could well have accounted 
for the infant’s death. In order to inquire further into the efPect of 
sodium pentothal anesthe.sia on stillbirth and neonatal mortality, we 
have compared the total infant lo.ss in our series of operative deliveries 
done under sodium pentothal with a comparable number of operative 
deliveries performed under gas-oxygen-ether ane.sthesia. As may be 
seen in Table VI, the rates both in the two total sex’ies and in the two 
groups of full-term cases are practically identical. As far as we have 
been able to determine, there ivas no in.stance in the entire series of 
1.415 cases delivered under .sodium pentothal ane.sthesia in which this 
anesthetic agent was directly re.sponsible for an infant’s death, or in 
which it ]ilayed any demonstrable role. 

T.vblf. VI. Stillbirth and Xeonat.m. MoKTAf.ny Bates ^Combined) in 
O rERATivE Case.s Delwerei) Under Gas-Oxygen-Ether Ane-sthesia (19-37 to 
1&.39) Asv i.v 903 Oi'ER.itive Cases Delivered Under 
Hodiem Pentothal (HGO to l.Oll) 



GAS-OXYGEN- 

ETHER 

SODIUM I’ENTOTILVL 


CA.SE.S D-EATILS 

I'EK CENT 

CASUS DEATHS HER CENT 

Totut 


0.0 


Full term only 


3 .() 



It is our impression that blood loss is less with sodium jicntothal 
than with ga.s-oxygon-cther. The incidence of po.stpartuin liemorrhagc 
in the pre.sent serie.s (500 e.e. or more) was 2.8 per cent. 

There were two maternal deaths in the series as follows : 
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U. 25X,366. — ^Registered, colored 19-year-old primi gravida, E. D. C., 
6/12/42; tAvin pregnancy. Eight Ausits to prenatal clinic. No deAua- 
tions from normal until eighth visit, 5/28/42, AA^hen hlood pres.siire Avas 
150/100, albumin trace, Aveight gain 4 pounds in last Aveek; slight 
edema, no S 3 Tnptoms. Admission to hospital, 11:00 a.m., 5/28/42. 

During first eight hours in hospital blood pressure rose to ] 90/110; 
albumin 2+; headache, A'omiting, epigastric pain. Paraldehj’-de 20 c.c. 
CA’^ery 4 hours, per rectum. 

TAventy-fiA’-e hours after admission (12 noon, 5/29/42), blood pres- 
sure 170/110. Cei'Adx 1 cm. dilated; half effaced ; head at spines. Mem- 
branes stripped back and ruptured artificially (12:30 p.m., 5/29/42). 

Latent period, 3 hours. j\rarked uterine inertia A\dth 29-hour first 
stage, blood pressure remaining 170/110, albumin 4+. Restlessness 
changed to apathy, then to semicoma ; anuria dcA'cloped : then general- 
ized convulsion at 6:00 p.m., 5/30/42 (30 hours after induction). 

FolloAAong convulsion, blood pressure fell to 110/70; pulse 160 to 1'^' C5 
AAotli picture of collapse ; semicoma. After 214 -hour second stage, deli^ ^ 
eiy under sodium pentothal anesthesia of stillborn, macerated tAAuns a^ \ 
10:50 P.M., 5/30/42. Onlj’- 0.5 Gm. of sodium pentothal Avas usedO ( 
Despite transfusion AAuth AAdiole blood and plasma, blood pressure fell.^ 
Marked edema of lungs ; tempei*ature 304.3° P. ; pulse 170. ^ 

Death oceui’red 6:48 a.m., 5/31/42, eight hours post partum; no ^ 
autopsy. 

P. 287,822 . — Colored 16-3'ear-old ])rimigravida at term, referred from O 
Calvert County, Maryland. Blood pressure 190/130; albumin 10 grams 2 
per liter; history of 74 pounds AA’eight gain in pregnancy; massiA’^e ^ 
edema, eyes nearlj^ SAvollen shut and edema of thighs so marked as to '-p 
interfere Avith rectal examination; nearlj’- blind; headache, epigastric ^ 
pain and Ammiting for 3 days. " 

After 4 hours of observation and sedation, cesarean section done at 
11:30 P.M., 3/29/43. While anesthesia Avas being induced A\dth sodium 
pentothal, and after 0.75 Gm. had been given, the patient suffered 
either an atypical convulsion or laryngo.spasm. The sodium pentothal 
A\ms stopped, and drop ether given for the entire duration of the 
operation. 

After operation, jDersisting coma and edema of lungs. Blood pi'es- 
sure 175/95 but fell progressivel 3 \ 

Death at 11:35 a.m., 3/30/43 Avith picture of overAvhelming edema 
of lungs. 

Autopsj^ shoAAmd extreme edema of lungs; eclamptic liA’er. 

In regard to the first of these deaths, the condition of the patient 
AA'as becoming progressiA-ely worse for several hours prior to deliAmry 
and continued doAvnhill at about the same rate post partum. There 
AA'as no cA'idence that the anesthetie aggraA’ated the patient’s condition. 
iUthough the second case must be classified as an auesthetie death, 
it can be charged against ether AA'ith as much justification as against 
sodium pentothal, and can be charged AAdth even greater A'aliditj' to 
poor clinical judgment on our iiart. On retrospect the extraordinarj’^ 
fulminance of the toxemia process, long neglected, made cesarean sec- 
tion under ain- form of anesthesia hazardous and, in our opinion, it 
AA'as probabh* this step rather than the sodium pentothal used for in- 
duction Avhich AA'as the deciding factor in the fatal outcome. 
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In addition to the 1,415 cases herewith reported in which sodium 
pentothal anesthesia was used for delivery, we have employed this 
anesthetic agent successfully in approximately 500 additional obstetric 
operations not intended for immediate deliveiy of an infant — ^notably 
in puerperal tubal ligation, completion of incomplete abortion, arti- 
ficial rupture of the membranes for the induction of labor, and manual 
removal of the placenta. 

In conclusion, it is not the purpose of this paper to claim that sodium 
pentothal is an ideal anesthetic for operative obstetrics nor even that 
it is the best — certainly not for all cases. As our figures indicate, 
however, we have found it satisfactory in a substantial series of cases, 
are using it almost routineh^ for low forceps and cesarean sections, and 
believe that it constitutes an important addition to obstetric anesthesia. 
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Discussion 


DR. TH. 1 ADDEUS L. MONTGOMERY, Philauelimiia, Pa. — Reports upon the 
use of intravenou.s anesthesia in obstetric practice have appeared from time to time 
in the medical literature of recent yeans (Rucker , 1 Kassebohm and Schreiber,2 
Solomons , 2 La Brccquo,‘‘ Hunt and Lundys). None of them compares in size or 
scope with the series which Dr. Eastman has presented this morning, and none comes 
so close to telling what is the place of this newer anesthetic agent in obstetric 
jiracticc. 

The author’s statement that “it is not the purpose of this paper to claim that 
sodium pentothal is an ideal anesthetic for operative obstetric.s, nor even the best,’’ 
but that “we have found it satisfactory in a substantial series of cases’’ is a 
measured expression of opinion in a field where overstatement is so often the rule. 

If I had any criticism to offer, it would be with liis failure to jjoint out some of 
the dangers and the contraindications of the method. Some of these situations may 
be surmi.scd from the content of the paper, other.s are so well recognized in 
surgical practice that they certainly must apply to obstetric procedure as well. 

In view of the fact that pcntotiial is eliminated through the liver and may add 
to degenerative changes in that organ, one should be cautious in employing this drug 
in pre-eclampsia, just as he would in administering chloroform. Wiiercver there 
is already respiratory depression, a tendency to pulmonary edema, and faulty ex- 
change of oxygen .and carbon dioxide — as exists in advanced prc-eclampsia — one 
would be additionally hesitant to employ an agent that has known re.'^piratory de- 
j)ressant effects. Its use therefore, in the two toxemic patients who died seemed 
to me unwise, although it may not have precipitated the fatal issue. 

Since it is known that pentothal is rapidly conveyed across the placental barrier 
to the fetal blood .‘•tream, and since it has bc<m demonstrated by Drei.sback and 
8nydcr'^ that intravenous pentothal reduces the respiratory activity of the intra- 
uterine animal to a level below one-third, it seems unwise to employ this agent in 
cases of prematurity, for fear of inhibiting the initial resj»iratory effort in the new- 
born infant. 

In the presence of active or of potential hemorrhage, most of us are loath to 
einplov intnivenous anesthe.-ia. Personally, I have seen one or two disturbing re- 
actions when it was given for the evacuation of freely bleeding incomplete abortions. 
We have aljandoned its usage in such case.s, preferring cyclopropane. Wood and 
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JacoT find a 24 per cent reduction in the lethal dose of pentobarbitone after hem- 
orrhage of 20 c.c./lig. in rabbits, and Bernstein and Herslieys point out on the basis 
of their clinical and experimental observations the unpredictable effect of pentothal 
sodium on the circulatory sj'stem in the face of hemorrhage. For these reasons, 
one should be iiesitant in employing pentothal in the presence of actual or potential 
obstetric hemorrhage. 

Finally, Dr. Eastman states that these anesthetics were all administered by 
members of his resident staff or by nurse anesthetists. No doubt with the frequent 
experience acquired from such a large series of cases, his departmental personnel 
soon became competent to administer and supervise intravenous pentothal anesthesia. 
A word of caution is in order, however, for the obstetrician who conceives of em- 
ploying this agent in the occasional case. This method is not without its intrinsic 
dangers, technical difficulties, and its own complications, as listed by Hunter, » inde- 
pendent of the obstetric problems involved. The anesthesia cannot be supervised 
.satisfactorily from the far end of an obstetric delivery table. It is better to call 
in a skilled anesthetist to handle the anesthesia while you tussle with the obstetric 
delivery. 
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DE. M. PIEECE EUCKEE, Eiciimond, Va. — Before the advent of pentothal 
sodium anesthesia, I had had considerable experience with evipal anesthesia in 
obstetrics at Brookfield. This is a home for unmarried girls and there is no an- 
esthetist regularly in attendance. Under the circumstances, intravenous anesthesia 
with evipal soluble answered very well in most instances. A single measured dose 
according to the weight of the patient was given, gloves were changed, forceps 
applied, an episiotomy done, the baby delivered, and the perineum was repaired. If 
there was no hitch, the patient awakened just as the repair was finished. However, 
if the baby needed resuscitation some other anesthetic, such as local, was needed 
for the repair, but this was rarely necessary. • 

With this background, when sodium pentothal was shown to be a safe anesthetic 
in selected surgical cases, I had fewer misgivings about using it in obstetrics than 
I otherwise would have had. On the obstetrical service of the Johnston- Willis 
Hospital we have used pentothal sodium for 758 anesthesias. Ninety-eight of the 
cases on the obstetrical service did not involve a viable baby, the cases in which 
this type of anesthesia was used are tabulated on page 858. 

There was no conscious selection of cases. In most instances, the patient was 
given some form of first stage sedation, usually sodium amytal and hyoscine with 
rectal ether or paraldehyde as indicated. In some of the more recent cases, demerol 
was used. In a few patients who went into labor prematurely, an effort was made 
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Dilatation and curettage 
Delivery of the placenta 
Vaginal packing 
Abdominal abortion 
Vaginal salpingectomy 
Incision of breast abscess 
Abdominal hysterectomy 
Cautery and minor surgery 
Chorionepithelioma 


83 

3 

1 

1 

1 

1 

3 

3 

1 


In 6G0 cases, a viable infant vas involved. The types of deliverj’ being as fol 


lows : 

Spontaneous deliverj- SS 

Low forceps 435 

Midforceps (including 3 Scanzoni applications) 94 

Breech extractions 2G 

Version and extraction 48 

Craniotomy 1 

Low flap cesarean section 1 


GCO 

to stop labor with morphine, and if this were unsuccessful, thej" were given hj’oscine, 
paraldehj'de, etc. VHien the presenting part is out of the cervix, it is our custom 
to give the patient an anesthetic and deliver her bj' whatever means .seem to be 
the easiest in the particular case. Except where inhalation anesthesia is contra- 
indicated, or where the patient has expre.«sed a de.sire for a particular kind of 
anesthe.sia, the choice of the anesthetic is left to the intern. 'J’he interns change 
so rapidlj' now that I am unable to saj' what were their guiding principlc.s, if anj*. 
Some interns like to give intravenous anesthesia and give it well. Others are some- 
what indiflerent and prefer to pour a little ether. 

The first 100 cases of this series were reported by Dr. Ivlwin Rucker in 1942. 
He started using a 2.5 per cent .solution, and I have seen no reason for changing. 
The maximum dose used was 1,500 mg., the minimum 175 mg., and the average was 
025 milligrams. I have not exceeded the extremes mentioned above, but the average 
dose has been somewhat reduced. I rarelj- use now as much as a half gram. There 
have been no complications on the deliverj- table. .Sometimes when the re.sjjirations 
become verj- .“hallow, we give the mother o.xj-gen in order to prevent anoxia of the 
babj-. 

Of the GOO babie.s, eight died within two week.s. Five died intrapartum, and 
throe were classed as antepartum deaths, two of the latter being macerated. This 
makes a gross fetal mortalitj- of 2.42 per cent. 

There were the following nuiternal complications: 


Eclampsia 1 

Pre-eclampsia 0 

Ablatio placentae 1 

Detachment of the retina 1 

Placenta previa 3 

Inertia 6 

Constriction ring I.'! 

Incarcerated placenta 1 

Prolapsed arm 2 

Prola])sed cord 1 

Postpartum hemorrhage 7 

Febrile puerperium 3S 

Phlebitis 2 

ilastitis 12 

Pj'clitis 14 

Cy.stitis 4 

UVinarj- retention 22 

Cholecystitis 1 

Acute dilatation of the stomach 1 

Hj-drarnnion j 

PsjT.hic distnrbances 5 
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There was one maternal death. No autops}' could he obtained in this case, but 
the symptoms were similar to those described by Steiner and Lushbaugh as being 
due to multiple emboli of the lungs. The patient was an 18-year-old primipara. 
Labor was induced at term by rupturing the membranes. After a lafent period 
of five hours and twelve minutes and a labor of seventeen hours and thirty-nine 
minutes, the cervix was fullj-^ dilated. The head was in E.O.P. position. An easy 
version and extraction were done. Tlie anesthetic consisted of sodium amytal, gr. vi, 
hyoscine gi'. %ooj paraldehyde 3ii, rectal ether 5iiss, sodium pentothal 625 mg., and 
pudendal block with novocain. The babj', a girl, cried promptly and did well. One 
cubic centimeter of ergotrate was given the mother as soon as the aftercoming head 
was out of the cervix, and the intact placenta was delivered two minutes later. It 
was followed by a little trickle of blood such as we do not often see with the use 
of ergotrate intravenously. The cervix was inspected and was found unlacerated, 
and bleeding was casilj' controlled by elevation of the fundus with the hand on the 
abdomen. The patient regained consciousness before the episiotomy repair was 
completed. She was put to bed in apparently good condition with a blood pressure 
of 90/60. However, her respirations were 60, and her pulse was 200. This was 
attributed to the hyoscine that had been given her and the restlessness that it had 
induced. About one and three-quarter hours after delivery, her condition suddenly 
changed and she died two hours after deliveiy. A few minutes before she died, 
there was a moderate vaginal hemoiThage. As an indication that there was no selec- 
tion of cases, I append the following list of accompanying diseases in these 758 
patients. 


Upper respiratoiy infection 
Severe asthma 

Typhoid vaccination (antepartum) 

Enteritis 

Mucous colitis 

Intestinal obstruction 

Appendicitis 

Exploratory operation 

Mumps 

Measles 

Abscess of tooth 
Corneal ulcer 
Iritis 

Eood poisoning 
Hernia 
Peptic ulcer 
Diabetes 

Infectious arthritis 
Acute nephritis 
Chronic nephritis 
Obesity 

Chorionepithelioma 

Hepatitis (after yellow fever vaccine) 

Otosclerosis 

Migraine 

Epilepsy 

Hay fever 

Urticaria 

Eurunculosis 

Scabies 


24 

1 

2 

11 

1 

1 

2 

1 

2 

1 

4 
1 
1 
1 
2 
1 
2 
2 
1 
2 

24 

1 

1 

1 

•> 

0 

3 

1 

5 
1 
2 


It is my considered opinion that sodium pentothal has a place among the ob- 
stetric anesthesias. 

DK. EICHAJJD W. TE LINDE, Baltisiore, Md. — A s a supplement to Dr. East- 
man’s report on pentothal sodium in obstetrics, I would like to give you our ex- 
perience with this anesthetic agent in the gynecological service at Johns Hopkins. 
From October, 1939, until March, 1944, we have used pentothal sodium as an an- 



860 


AIMERICAN JOURN^VL OP OBSTETRICS AND GYNECOLOGY 


esthetic 4,643 times Avitliout a single death that could be attributed to the anes- 
thetic. At first we used it only for minor procedures, and such are still our com- 
monest indications, as a total of 3,920 of our 4,643 cases were minor ones. Pento- 
thal sodium has greatly facilitated the work of a busj^ operating room because the 
induction period is so brief and the period of recoverj’^ siiort and pleasant. 

Pentothal has helped us in the present ho.spital bed sliortage, for we now rarely 
hospitalize a patient for a diagnostic curettage. She is instructed to come to the 
operating room at an appointed hour without breakfast. The heart and lungs are 
checked before the anesthesia is administered. Poliowing the minor operative pro- 
cedure, the patient is permitted to rest for several hours on a bed in a room on the 
operating room floor. Late in the afternoon she goes home in company with a 
friend. She is never permitted to drive her own car home. In carrj-ing out this 
routine, we have had no complications after the patients have left the hospital. 

Wo have graduallj' extended the use of pentothal sodium and have found it of 
great value in relatively short vaginal plastic operations, such as those which can 
bo done in an hour. Often tliis hour of anesthesia can be obtained with 1.0 Gm. 
of pentothal sodium in combination with a 50/50 nitrous oxide-oxygen mixture. 
We have found it of special value in plastic operations on elderly people with pro- 
lapse and allied conditions when it is desirable to avoid ether anesthesia. Occa- 
sionally, we have used it with nitrous oxide and oxygen for longer major operations 
when other anesthetic agents were contraindicated, but we have made it a rule never 
to exceed a total dosage of 2.0 grams. 

Finally, rve are using pentothal sodium with increasing frequency for induction 
before ether anesthesia. By using 0.1 Gm. of nembutal or seconal for premedica- 
tion and pentothal for induction, we have been able to obtain all the advantages 
of avertin basal anesthesia, without the disadvantages. 

The only complication of any consequence which we have encountered is an oc- 
casional larj-ngospasm. Forced oxygen and artificial respirations have in each in- 
stance overcome this. It is important to insist upon an emptj* stomach, for vomiting 
may throw the lar^mx into spasm. 

We use the drug only in 2.5 per cent solution. Since doing this, we have had 
no venous thromboses and the increased volume over the 5 per cent solution of 
itself insures a .slower induction which is le.«s apt to result in larjuigospasm. 

DR. EASTMAN (closing). — We began the use of pentothal sodium anesthesia 
with some trepidation but as we gained more confidence in it, we found that we were 
employing it in our most desperate cases. Our scries contains a large number of 
cases of ifiacenta previa and premature separation of the placenta. Although there 
may be theoretical objections to the drug in the cases associated with hemorrhage, 
we seem to have had very satisfactory results in this type of complication and are 
continuing to use it. 

Dr. Montgomery’s criticism of sodium pentothal anesthesia in severe toxemias 
of pregnancy is more valid, in my opinion, and in the light of our expei’icnce, we 
are inclined to question the wisdom of its use in severe pre-eclampsia. Of course, 
that would apply to any form of general anesthesia. 
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EEPORT OF FIRST 50 CASES OF THE OVARIAN TUMOR 
REGISTRY CONDUCTED BY THE AMERICAN 
GYNECOLOGICAL SOCIETY- 

Emil Novak, M.D., B.vltimore, Md. 

T he American Gynecological Society appointed, in 1942, from its 
Fellows a ‘'Committee on Ovarian Tumors,” whose function was 
to be the inauguration and conduct of an American Registry of 
Ovarian Tumors. The committee consists of Drs. Robert Meyer, 
George H. Gardner, Karl H. Martzloff, Herbert P. Traut, and the 
writer as chairman. The need for such a project seemed obvious. 
The great frequency and the clinical importance of ovarian neoplasms, 
the lack of knowledge concerning the histogenesis of most of these, 
the confusion and unsatisfactoriness of systems of classification and 
nomenclature, the uncertainties as to the prognosis in many tumor 
types, the increasing interest in certam rather newly recognized types 
and the inadequacy of our knoAvledge as to their pathological and 
clinical characteristics — all these considerations pointed to the need of 
some cooperative attempt to advance our knowledge in this important 
field. 

It seemed clear that the keystone of such an undertaking, aside from 
the primary one of collecting suitable material in sufficiently large 
amount, must be to correlate authoritative pathological study with ob- 
servations as to the clinical course of the tumors under study. As by- 
products of such an investigation one might hope that something could 
be learned as to the histogenesis of ovarian neoplasms, 'as well as to cer- 
tain group characteristics, so that a more generally satisfactory system 
of nomenclature might ultimately be Avorked out for the guidance of 
both clinicians and pathologists. While it might be a good many years 
before a sufficiently large number of some of the relatively rare ovarian 
tumors could thus be accumulated, the Registry should sooner or later 
develop into a valuable storehouse of material Avhich had been evaluated 
A\dth reasonable authoritativeness, and this material could be made 
available for future investigators in this field. 

The general plan of ivork of the committee need not be here reviewed, 
haAung been outlined in two announcements made in the Journal of 
Obstetrics and Gynecology (September, 1943, and Januaiy, 1944), 
and one in the Journal of the American Medical Association. It is still 
far from perfect in its Avorldng, and improvements Avill undoubtedl.A* 
have to be made. Some of these have been discussed in the formal 
report to be made at the business meeting of the Soeiet.y. The collection 
of material for study has been in operation only since the first announce- 
ments were published, scarcely more than one and a half years ago, and 
dunng this time the committee has just about gotten the “feel” of its 
job. The number of eases thus far submitted to the committee is still 
relatively small, and one of the purposes of this preliminary paper is 
to imbue clinicians and pathologists AWth the importance of such a 
cooperative project. 

•Presented at the Sixty-Etghth Annual Meeting of the American Gjaiecological .So- 
ciety, Hershey, Pa., June 19 to 21, 1944. 

SGI 



862 


AjMERICAN journal of obstetrics and gynecology 


Another reason was the feeling that the Fellows of the sponsoring 
organization would be interested in hearing something as to the kind of 
material which has tims far been gathered, since it can be taken as an 
index of what migiit be expected in the future. Tliis report is limited 
to the first 50 cases referred to the Registry, simply because that rela- 
tively small group permits of at least a very brief recording of each. 
In addition, a few of the more interesting cases, especially those in 
which the diagnosis has been doubtful, are described somewhat more 
fuUy, vdth photomicrograpliic illustration, and these may even po.ssess 
some educational value. 

As might be expected, and as is inevitable with any large amount of 
pathological material, a small proportion of cases was encountered in 
which the pathological diagnoses made by different members of the 
committee differed rather sharply and sometimes irreconcilably. Mo.st 
of these are included in tlie illustrations accompanying this paper. On 
the other hand, in the overwhelming majority of the cases, tliere has 
been essential unanimity in the diagnoses .submitted by the members of 
the committee. The occasional diseoi'danej' of a single member's diag- 
nosis has been disregarded in the final classification. 

As will be noted in reviewing the short case synopses of the fifty cases 
herein submitted, there have been not a few in which the clinical history 
has been very incomplete, sometimes tlirough no fault of the contributor, 
and others in wliieh the slides submitted were liliewise far from satis- 
factory. For the present it has seemed best not to reject these eases 
from study, although it is pos.sible that they may have to be winnowed 
out of the Registry later. 

One of the most important parts of the committee’s work will be the 
follow-up .study of all Registry cases, and such data have been secured 
on most of the eases included in this report. Since many of these cases 
are very recent, and since the number of cases of any one tumor group 
is .still very small, there would be no point in tabulating these follow-up 
studies in this early phase of the Avork. A brief note as to the present 
condition of the patients is, however, appended to each of the .short ease 
.synopses, AA'here such information has already been obtained. 

Table I is a tabulation of this finst group of 50 cases, and it .shoAVs the 
AA'ide A’ariety and the interesting character of the material Avhich is being 

Tabi.f, I 


Primary adenocarcinoma 

1 

Secondary adenocarcinoma 

4 

Serous papillary cystadenocarcinoina 

4 

Granulosa cell carcinoma 

9 

Thecoma 

4 

Arrlienoblastoma 

1 

Dysgerminoma 

»» 

»> 

Brenner tumor 

4 

^lesonephroma 

1 

Kruhenberg tumor 

O 

Lymphosarcoma 

1 

Adrenal tumor 

o 

Fibroma 

O 

Pseudomucinous cv.sf adenoma (with fibroma) 

1 

.Serous evstadenoma 

1 

Endometrial cy.<t 

1 

Corpus luteuin cyst 

1 

Doubtful 

7 

' Total 

.If) 
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received. Tlie committee is most grateful to the many physicians who 
have helped in this cooperative study by sending in material and sup- 
plying clinical and follow-up information. Below is given a very brief 
synopsis of each of the 50 eases on which this first report is based. 

Case Reports 

Case 1. — (Dr. W. P. L. McBride, Eulland, Vt.) Tumor of right ovary in child 
5 years of age. Preoperative diagnosis — acute appendicitis, but operation (July, 
1942) disclosed friable infiltrated mass in region of right ovary, with numerous 
implants on peritoneum and adjacent bowel. Death soon after operation. Previous 
health good, with no abnormal sex characteristics. 

Classificaiion. Secondary adenocarcinoma of ovary (primary seat unltnown). 
(Fig. 1.) 



Case 2. — (Dr. A. P. Liber, Amsterdam, N. Y.) A typical Brenner tumor (re- 
ceived Dec. 0, 1942) from a patient of 42. 

damnification. Brenner tumor of ovary. (.Fig. 2.) 

Folloiu-np. Patient living and well May 1, 1944. 

Case 3. — (Dr. Arthur Stein, New York, N. Y.) Bilateral papillary cystic tumor 
of ovaries in patient of 42. No evidence of peritoneal metastasis at operation (Feb. 
15, 1939). 

dassifieation. Serous pajiillary cystadcnocarcinoma with areas of benign fibro- 
adenoma. 

Folloiu-iip. Patient perfectly well November 30, 1942, nearly 4 years after opera- 
tion. She had received postoperative x-ray treatment. 

Case 4. — (Dr. Artliui- Stein, New York, N. Y.) The patient, aged 51, had been 
operated on in France 2 years previously with removal of both ovaries, this being 
preceded by two abdominal paracenteses for ascites. At second operation, January 
30, 1942 (Dr. Stein), large amount of fluid evacuated, and large mass found filling 
pelvis, with numerous metastatic nodules of peritoneum. A piece of omentum was 
excised for microscopic study. 
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Classificaiim. Metastatic adenocarcinoma of omentum (primary seat ovary). 

Follow-up. The patient died on October 24, 1942. 

Case 5. — (Dr. .Jolm C. Henthome, Jackson, Aliss.) Tiiis patient, a colored woman, 
was operated upon by Dr. J. K. Avent, of Grenada, Miss., who was able to furnish 
only scant information. Her age was not obtainable. A vaginal hysterectomj' 
was done (December, 1942), and the surgeon found “colloidal degeneration of the 
left ovary, spreading into the left broad ligament and bladder.” The uterus showed 
multiple myomas. A second operation was contemplated later. 



Fip. 2. — (Ca.sc 2.) 


ClasHificadon. On tliis point, there wore .‘iluirp difiyrence.x of opinion among the 
Committee, all agreeing that the tumor was a most unusual one. Two were inclined 
to believe that it might be considered a mesonephroma, while one stated that “it is 
certainly not a mesonephroma,” but that it might be a serous cystadenocarcinonia 
of vcrj' unusual typo. The remaining two momljor.s considered it to be a tumor of 
mesotheliomatous type, one of those suggesting that it might be c.alled an “endo- 
thelioma malignum. ” 

FoUov;-tqi. Patient died 14 days after operation. 

Case 0. — (Dr. Eugene H. Countis.«, New Orleans, La.) Tlie piitient, aged 11, had 
noticed a lower abdominal mass about December 1, 1942. No .abnornial sex changes 
were noted. Operation disclosed a well-encapsulated, solid tumor of the left ovary, 
measuring 12 by 8 by 8 cm. in size. The uterus iind right adne.xa were normal. 

Classification. Typical dysgerminoma. 

Follow-up. JAvinp anil well (May 15, 1914). Now iiged j;!. itrenstruation has 
not yet begun. 

Ca.SF. 7. — (Dr. C. Gordon .Tohnson, New Orleans, I.a.) A tumor of ovary (re- 
ceived December, 1912) measuring 2.5 by 2 by 0.8 cm. .-tssocijitcd with multiple 
myomas of uterus, in a patient of year.s of age. 

Classification. Tyiiical Breniu^r tumor of ovary. 

Follow-iip. Patient living and well May 1, 19J-4. 
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Case 8. — (Dr. Arnold Branch, St. Jolms, Ne^^' Brunswick.) Patient, aged 33, was 
operated upon December 2, 1942, on the diagnosis of pelvic inflammatory disease, 
retroflexion and right ovarian tumor. Bight saljiingo-oophorectomy and left 
salpingectomy were done. The riglit ovaiy was described as “like a fibroid, only 
slightly enlarged, retaining original shape, with no gross cj’sts but witli some 
degeneration of central part.” 

Classification. Three of the Committee considered this a Brenner type of tumor, 
though all qualified this by commenting on certain unusual features, such as the 
adenomatous or metaplasite changes, one suggesting secondary serous cystadenoma- 
tous change. The other two members looked upon the tumor as a fibro-adenoma 
with metaplastic change.s, one of these two con.sidering these of rather grave im- 
port. (Pig. 3.) 

Follow-np. Patient li-\-ing and well as of May 1.5, 1944. 



Case 9. — (Dr. John C. Heuthoriie, "Jackson, Jliss.) Bilateral papillary tumors 
(operation January 18, 1943) from patient of 43, with no symptoms except some 
vaginal discharge for 3 months. 

Glassification. Biistologically benign serous cystadenoma. 

Follow-np. Patient living and well May 1, 1944. 

Case 10. — (Dr. Wilson Footer, San Franci.«co, Calif.) The material included 
sections from bilateral tumors of the ovaries, as well as from many other organs, 
obtained by autopsj- from a patient of 40, the primary lesion being a gelatinous 
carcinoma of the sigmoid. 

Classification. Ivrukenberg tumor of ovaries (adenocarcinoma mucocellulare). 

Follow-up. This was an autopsj' specimen. 

Case 11. — (Dr. John E. Hobbs, St. Louis, Mo.) Sections from a tumor of the 
right ovary removed by radical oircration by Dr. Otto Schwarz (.Tanuary, 1943) 
from a patient of 44, who had had irregular bleeding for 10 months, with a history 
of two diagnostic curettings, the first (followed by radiation) showing typical 
Swiss-eheese hyperplasia and the second, .shortly before tlie laparotomy, a picture 
interpreted as adenocarcinoma of low grade, which opinion was .shared by the 
majority of our Committee. 
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Classification. Luteinizing thecoma (LoefTlcr-Priesel tumor) with grade I adeno- 
carcinoma of the endometrium. 

Case 12. — (Dr. Eoy \Y. Hammach, Lo.s Angeles, Calif.) A large .solid tumor of 
right ovarj' weighing 920 grams from a woman of 50, in whom free bleeding had 
developed 3 year.s after the menopause. Hysterectomy with bilateral removal of 
adnexa on December 27, 1939. Tlie cut surface of the tumor was described as 
"fasciculated, partly gray but much of it yellow.” 

Classification. Tliecoma of right ovary. 

Follotu-Jip. Living and well December, 3940, but no later information obtainable. 

Case 33. — (Dr. Hoy W. Hammaek, Los Angele.s, Calif.) Sections of tumor of 
left ovary, with diameter of about 10 cm. removed December 31, 1942, from a 
patient of 53, who had had hy.slerectomy, right salpingo-oophorectomy and left 
salpingectomy 14 years previou.slj', with no bleeding since then. Section from 
previous operation not available. 

Classification. Luteinizing granulosa cell carcinoma. 

Follow-np. Developed right inguinal mass October 19, 1943, and this diagnosed 
as lymphoblastoma. Recession following*radiation and patient fairly well in March, 
1944. 


Case 14. — (Dr. Roy AV. Ilammack, Los Angele.s, Calif.) A large partly cystic 
left ovarian tumor measuring 3.S by 13 by 30 cm. and .showing extensive necrosis, 
from a woman of 37. Uterus and right adnexa normal, and no peritoneal metastases 
at operation August 20, 3942 (left .ealpingo-oophorcctomy). 

Classification. Serous c 3 ’stadenocarcinoma. 

Follow-up. No definite evidence of recurrence, but much general weakness (May 
15, 1944). 

Case 15. — (Dr. Karl John Karnakj', Houston, Tex.) Sections of ovary and uterus 
from a woman of 50. Aside from the liistorj- of bleeding, Dr. Karnakj' reported as 
of special interest that this j)atient had l)oen given 5 mg. of stilbostrol dailj’ for 
52 daj's. At operation Februarj-, 1942, tliore was a large tumor of the right ovarj', 
the uterus was somcwliat enlarged, and the left adnexa were normal. 

Classification. Secondarj' adenocarcinoma of ovaiy, primaiy scat adenocarcinoma 
of uterus. 

Case 3G. — (Dr. Karl .Tohn Ivarnakj', Houston, Tex.) A solid nodular tumor of 
ovarj' measuring G bj' G bj' 3 cm. in a woman of 40, with no menstrual or sox 
abnormalitic.s — operation .Tanuaiy 11. 1943. 

Classification. Brenner tumor. 

C.A-SE 17. — (Dr. .fohn Watkins, Asheville, N. C.) Bilateral "chocohato” ej'sts 
of ovaries, one said to be size of orange, the other as large as grapefruit. No 
clinical data. Operation .Tanuary, 1943. 

Clas.sificaiion. Endometrial cj'st of ow'irios (bilateral). 

Follovj-up. Patient living and well except for meno])ausal .sj'mptoms CMaj' 15, 
1944). 

Case 18. — (Dr. Robert P. Morehead, Winston-.Salem, N. C.) Sections of tumor 
of ovarj' from a patient of 58, whose onlv .sj-niptoms were backache and vaginal 
discharge for 4 months, with no mention of anj' sex changes, though clinical data 
incomplete. The small ov.'trian tumor (received Februarj- 27, 1943) mtikes up 
three-quarters of an ovary measuring 4 by 3 by 2 cm. It is well encap.^ulated and 
of j-ellowish-gray color. 

Classification. Luteinized gianulosa cell tumor. (I’wo members thought the 
tumor to be of adrenal ijitc.) 
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Case 19. — (Dr. J. L. Goforth, Dallas, Tex.) Sections of right ovarian tumor 
(received March 30, 3 943) from a woman of 53, who had had irregular bleeding for 
6 months, the menopause having occurred some years previously. The tumor was 
small and spherical, yellowish, occupjdng the central part of the ovary wliich 
measured 4 cm. in diameter. The uterus and left adnexa were normal. 

Classification. Thecoma of ovary. 

Case 20. — (Dr. C. Gordon Johnson, New Orleans, La.) Tlie patient was a 
colored girl of 24, who had ceased to menstruate 8 years previously, and who 
developed flattening of the breasts, deepening of the voice, hirsutism, and enlarge- 
ment of the clitoris. There was a tumor of the right ovary which at operation 
(April, 1943) measured 13 cm. in diameter. It was well encapsulated, and on 
section showed soft nodular areas of yellow hue, with also areas of hemorrhage. The 
left ovary showed a small dermoid e 3 'st, and the uterus was normal. Supravaginal 
hysterectomy with bilateral salpingo-oophorectomy was done. 

Classification. Arrhenoblastoma of ovarJ^ (Dig. 4.) 



Fig. 4. — (Case 20.) 


Follow-top. November 30, 1943. No indication of metastasis. Increase in weight 
of 22 pounds, marked increase in size of breasts; loss of much hair on abdomen, 
back, arms and legs, but beard still present, requiring shaving twice a week; no 
change in weight; some decrease in size of clitoris; vasomotor flushes 3 to 6 times 
daily and some night .sweats. A later report (Mav' 15, 1944) indicates that patient 
is living and well with no recurrence. 

Case 21. — (Dr. Robert Tennant, Hartford, Conn.) Tumor of left ovarj^ from a 
woman of 65, married but never pregnant. Dor 1 jmar there had been progressive 
enlargement of the abdomen. The patient had alwaj's had a rather heavy beard and 
large clitoris, but the voice was not deep. At operation (Maj’, 1943), 2 gallons of 
brownish fluid were evacuated. The tumor was partlj^ cj'stic and partly solid. Supra- 
vaginal hysterectomj' and bilateral salpingo-oophorectomy Avere done. 

Classification. Mesonephroma of left ovarj'. (Dig. 5.) 

Follow-up. Died Debruarj' 23, 1944, Avith pelvic recurrence. No autopsj-. 

Case 22. — (Dr. S. B. Pessin, Madison, Wis.) The patient AA-as a Avhite female 
of 45, with a history of enlargement of the abdomen for 6 Aveeks, Aveakness and in- 
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digestion. No menstrual abnormality and no sex changes. Operation (November 
25, 1942) revealed a left ovarian tumor iveigbing about 5 pounds and measuring 
22 by 19 by 11 centimeters. On section, the tumor was lobulated and showed several 
small cystic cavities, l^/j to 4 cm. in diameter. X-ray .showed probable metastases 
in the lungs. 





Fig. .5.— (Ca.sc 21.) 




Fig. G. — ( Cai-e 22.) 


Classificiition. One member diagno.^cd lympliosartoma, one :ityf)ieal dysgerininoma, 
one probable dysgerminoma, one highly undifTerenl iated .‘iareonia-likc arrheno- 
blastonia, and one v.:is undecided between lymphoid hyperplasia, ronnd-ecll sarcoma 
and dysgerminoma. (Fig. 0.) 

FoUou'-vp. TJii.s jiatient died in November, one year .after operation, 



NOVAK: REPORT OF OVARIAN TUMOR REGISTRY 


869 


Case 23. — (Dr. Eoy W. Hammack, Lo.s Angeles, Calif.) A large left ovarian 
tumor 15 cm. in diameter from a patient of 43 by Dr. .T. N. Nichols on April 21, 1943. 
The sjTnptoms had been abdominal enlargement, pain and some menstrual irregu- 
larity and excess. The mass was partly intraligamentous and could not be removed 
intact. There were some small omental nodule.s, up to 4 cm. in diameter. The right 
ovary contained a small cr’st and the uterus was normal. 

Classification. Adenocarcinoma of ovaiy. 

Follow-up. Dr. Hammack reports that reoperation on November 23, 1943, showed 
extensive peritoneal metastasis, though patient was still living May 15, 1944. 

Case 24. — (Dr. Lester J. Bossert, Cincinnati, Ohio.) Sections of a tumor 
measuring 12 by G by G cm. fi'om a colored woman of 54, whose history was that 
of irregular bleeding for about 6 nionth.«, beginning 8 years after the menopause. 
Radical operation April, 1943. 

Classification. Granulosa cell carcinoma. 



Pier. 7. — (Case 27.) 


Case 25. — (Dr. John C. Henthorae, Vicksburg, Miss.) Sections from an ovarian 
tumor (received June 24, 1943), removed by Dr. B. E. Robinson, Meridian, Miss., 
from a woman of 27. No other clinical data available. 

Classification. Serous papillary cystadenocarcinoma. 

Follow-up. Dr. Robinson reports that patient had deep x-ray therapy after opera- 
tion, and was living and apparently well as of Slay 1, 1944. 

Case 2G. — (Dr. Hans Benedict, Westwood, Calif.) Slides of hemorrhagic cyst of 
ovary removed (June, 1943) in very early pregnancy, the preoperative diagnosis 
being either ectopic pregnancy, or small ovarian ej'st with twisted pedicle. Menstrua- 
tion was three weeks overdue, with an acute onset of pain and tenderness. 

Classification. Corpus luteum of pregnancj'', old corpus luteum cyst. 

Follow-up. Living and well (May 15, 1944). Pregnancy' not interrupted by 
operation, with normal full-term delivery. 

Case 27. — (Dr. Lewis 0. Scheffey, Philadelphia, Pa.) Slides fiom a patient of 
49, who had had partial gastrectomy 7 years previously for gastric carcinoma, and 
who had apparently been well until receiitly; when she developed ascites. At the 
operation (July, 1943) a large solid tumor of the right ovary was revealed, its pedicle 
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having undergone partial torsion. The left ovary slio\ved no tumor. There were 
several small uterine myomas. A complete hj’steromyomectomy was done, with 
bilateral salpingo-oopliorectomy. 

Classification. Krukenberg tumor of right ovarj^ (adenocarcinoma mucocellulare) 
secondary to gastric carcinoma. (Fig. 7.) 

Case 28. — (Dr. David M. Grayzel, Brooklyn, N. Y.) Slides from a tumor of the 
right ovary in a girl of 16 with a historj' of abdominal pain and gastrointestinal 
sjTnptoms for about 2 months, and in whom diagnostic study led to the diagnosis 
of cecal tumor with cecal-colic intussusception. Operation (September, 1942) re- 
vealed a sessile tumor at the ileocecal junction, but also a tumor of the right ovary 
which measured 7 by 6 by 3.2 centimeters. The structure and microscopic appear- 
ance of the intestinal and ovarian tumors were identical. 

Glassification. Lymphosarcoma of right ovary, secondary to intestinal lympho- 
sarcoma. (Fig. 8.) 



Fig. 8. — (Case 28.) 


Note: Dr. Grayzel later reported that a similar tumor recurred in the left ovary, 
and was removed with panhystcrectomy in July, 1943, ten months after the first 
operation. The patient was apparently well in Sepleniber, 1943 (subsequent follow- 
up note to be obtained). 

Follow-np. Patient perfectly well on May 1, 1944. 

Case 29. — (Dr. Ijcster .1. Bossert, Cincinnati, Ohio.) An ovarian tumor (received 
September, 1943), 20 cm. in diameter from a patient of 22, who.se history was said 
to bo entirely negative except for the presence of some lower abdominal enlargement, 
noted a fcAV AA'ceks preA'iousIy. The pelvic organ.s were normal except for the uni- 
lateral tumor. 

Classification. Dysgerminoraa of ovary. 

Case 30. — (Dr. Lav.ronce Ciiaffin, has Aiigele.*;, Calif.) .Vn ovarian tumor 7 cm. 
in diameter, with a light-yellowish friable cut surface, in ti i>atient of 50 who 
entered the hospital in .shock, with severe abdominal pain l»eginning 5 hours previ- 
ously. The previous history was negative except tliat menstruation for the past 10 
vears had been somewhat more profu.'^e than formerly. Ojioration on August 15, 
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1943, disclosed the right ovarian tumor, the left ovary being noimal. The abdomen 
contained 3,000 c.c. of liquid blood and 1,000 e.c. of clots, the source being a 5 cm. 
gaping tear on the surface of the tumor. Theie Avas no histoiy of trauma or unusual 
exertion, save possibly straining at stool a shoit time before the onset. 
Classification. Granulosa cell tumor of riglit ovary. (Fig. 9.) 



Fig. 9. — (Case 30.) 



Pigr. 10.— (Case 31.) 


Case 31. — (Dr. J. M. Moore, San Antonio, Tex.) A tumor of tlie left ovaiy, 
measuring 6 by 5 by 5 cm. removed from a patient of .86, vho had been having 
severe pain in the left humerus for 1 year, altliough x-ray study shoAved no bone 
pathologj’, according to her physician. Dr. IC B. Round, of San Angelo, Texas. Tlie 
gastrointestinal history was said to have been entiiely negative. Sfenstruation Iiad 



872 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


always been, normal except for menorrhagia with the last period, August 3, 1943. 
Dr. Moore reports that at operation, on August 15, 1943, a left ovarian tumor was 
found. 

Classification. Krukenberg tumor of left ovary. (Fig. 10.) 



Fig. 11.— (Ca.se 32.) 



C.VSK 32. — (Dr. William E. Ehri<4i. Phihulciplii:!, i^i.; Slidcf; from a right 
ovarian tumor 12 by 10 by .1.5 <'m., rcrmivcd frf)m a colored paficnl of 49, whose 
complaint was of menstrual irregularity (intervtils 2 to 0 weeks) and menorrhagia 
with some periods, though other.- were scanty. firm i)elvic nm.'-.s reaching to the 
umbilicus was fhouglit to be a fdiroid uterus, but operation September 20, 1943, re- 
vealed a .‘^olid ovarian tumor. .V right .salpingo oojihore.-tomy was done. 
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Classification. Granulosa cell carcinoma of right ovary. (Fig. ]1.) 

Folloiv-np. No information since Oetobqr S. IP I.'!, when patient wa.s in good 
condition. 


Ca.se 33. — (Dr. Philip Ho.«enblatt, Brooklyn, X. Y.) A tumor of the right ovary 
from a 31-year-old prostitute with gonorrhea and .syphilis. She had had amenorrhea 
for 10 years, with the development of D-pical masculinizing .symptoms, including 
marked hirsutism (dailj' shaving), deep voice, and enlarged clitoris. Urinary 
studies revealed 23.1 mg. androgen excreted in 24 hour.s, with no prolan or estrone. 
A tumor mass was palpable in the left ovarian region. At operation (Xovember, 
1943) this proved to be a dermoid cyst .3 cm. in diameter, and this was removed. 



The right ovary, however, was found to be the .‘•eat of a .‘•oft mass S cm. in diameter, 
and this was removed with most of the ovary. On liemi.'-ection, the surface was soft 
and bulging, and of bright-orange hue, surrounding a central depressed area of 
firmer gray tissue. Later study revealed a small dermoid cyst in this ovarj- also, 
in addition to the above described mas.s. 

Classification. Adrenal ttimor of right ovaiy, with bilateral dermoid cysts 
(coincidental!. (Fig. 12.) 

FolloK-np. Patient living and well. Andiogen negative; estrogen 4.8 mg. 
(March 3, 1944). 

Ca.se 34. — (Drs. .Tames M. Wilson and C. C. Douglas.--, Durham. X. C.) Sections, 
with verj" complete clinical histoiy, autop.=y jjrotocol and photographs from a widely 
metastasizing tumor, presumably of ovarian origin, in a colored patient of 49, the 
original diagnosis being dysgerminoma. The chief points in the history were a 
skipping of alternate menstrual periods, for months before admission, and the ap- 
pcar.ancc of a lower abdominal ma.«s 3 months before she enteied the hospital. Later, 
there was considerable pain and a loss of weight of something like 30 pounds. 
After thorough .«tudy. an exploratory laparotomy w;is done, revealing a large ad- 
herent mass in the region of the left ovary, the uterus being enlarged and studded 
with tumor masse.s, as was the undersurface of the diaphragm. It wa« po=‘-ible to 
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remove the loft adnexa but not the uterus or tlic right-sided mass, because of their 
extreme fixation. The patient died on the third postoperative day. The autopsy 
showed the left-sided mass, as above described, apparently replacing the left ovarj'. 
There were about 1,000 c.c. of fluid in the abdominal cavity. Metastascs wore present 
on the intestines, in the left kidney and adrenal, the uterus and at various other 
points. The microscopic appearance of the tumor is shown in Fig. 13. 

Classification. Here again, it is necessary to record wide variations in opinion. 
Two members agreed with the original diagnosis of dj’sgcrminoma, although one 
of these expressed doubt of this because of the papillary structure seen in the pul- 
monary metastases. Another states, “It is certainly not a dj’sgcrminoma, ” his ottTi 
impression being that the tumor is a medullaiy carcinoma, of unknown origin. A 
fourth considers the growth is “neither a primary ovarian nor uterine tumor,” but 
that it is of primary peritoneal origin — “mesothelioma peritonei malignum. ” The 
fifth diagnosed metastatic ovarian carcinoma from an indeterminate jjrimary situs. 



Fig. 14. — (Case 3G.) 


Case 35. — (Dr. David B. Cheek, Baltimore, iUd.) This patient, a 49-year-old 
colored woman, had had a normal menopause 3 years previously. A four-day period 
of menstruation-like bleeding recurred 3 months before admission and again 4 days 
before she entered the hospital. A left-sided mass, irregular, nodular and adherent, 
was made out on pelvic examination. Operation on October 2G, 1943, showed the 
peh’is filled with a friable, lobulated ma.s3 apparently arising from the lateral pole 
of the left ovary. It was not possible to remove the tumor mass completely, be- 
cause of its invasion into the tissues of the lateral pelvic wall and elsewhere. 

Classification. Granulosa cell carcinoma. 

Folloiu-tip. Has received deep x-ray therapy, but general condition poor on May 1, 
1944. 

Case 3G. — (Dr, Lawrence Parsons, Eeno, Nev.) Sections from a small ovarian 
tumor (received September, 1943), 2.5 cm. in diameter from a patient of 34 vrhose 
only symptom was irregular bleeding. The flow was described as persisting for 5 
to 7 days, with cessation for only a few day.s, and again recurrence of bleeding, 
this sequence having been present for the past year. 

Classification. Thecoma (Loeffler-Priessel tumor). (Fig. 14.) 

Follow-up. Living and well, with no recurrence (May 15, 1944). 



Case 37. — (. 
patient of 37, r 
salpingo-ooplior 
tliere was also 
tract and othe: 
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Fig-. IG. — (Case 38.) 

probable chronic recurrent appendicitis being made and appendectomy included 
in the operation. Palpation of abdominal organs at operation slmwed no evidence 
of any neoplasm. The ovary was grossly normal, the lesion under study being of 
microscopic nature. Its appearance is shown in Pig. 15. 

Glassification. One member made a diagnosis of granulosa cell tumor as did a 
second who affixed a question mark to this diagnosis, and later sent in a revised 
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diagnosis of metastatic adenocarcinoma from some other site, possiJdy the stomach. 
Three otlier members were inclined to the impression of metastatic adenocarcinoma, 
although one of these wondered if it could not be an arrhenoblastoma. 

Follow-up. Patient died of pneumonia 1 week after operation. No autopsy. 

Case 38. — (Dr. .John E. Hobbs, St. Louis, Mo.) Slides (received September 20, 
1943) from a patient of 78, who for 4 montlis had had increasing weakness and 
pallor, with .swelling of the lower abdomen. There had been no bleeding since the 
menopause at the age of 52. At operation (Di’. F. P. McNalley), a large semi- 
necrotic and semicystie tmnor of the right ovary. It was very friable, tearing in 
removal, permitting the escape of about 500 c.c. of dark bloodj' fluid. O’here were 
numerous small metastases studding the pelvic peritoneum. The microscopic ai>pear- 
ance is shown in Fig. 16. 


Pie:. 17.— (Ca.se 41.) 

Classification. One member diagno.^ed malignant tJiecoma, one sarcoma, one 
fibroma and one considered it “ unquc.^tionably a malignant dysgerminoma. ” The 
fifth member first called the tumor neurinoma, but after further stud}', changed this 
to glioma of teratomatous origin. 

Follow-up. Dr. McNalley reports that examination April 29, 1944, showed pa- 
tient living and well, with no sign of recurrence and gain of 5 pounds in weight. 

Case 39. — (Dr. W. D. Stovall, Madison, IVi-s.) A large cystic ovarian tumor re- 
moved from a woman of 46. No clinical data. Slides received December 16, 1943. 

Classification. Cystic fibroma of ovary. 

Case 40. — (Dr. lY. D. Stovall, Madison, AVis.) A tumor about the size of a lemon 
in a 26-year-old woman. The ovary %vas apparentlj- not itself involved, as the tumor 
was attached to it by a pedicle. The growth had a yellow color, "as if there were 
fat around it, but the cut surface did not have usual yellowish appearance of 
thecomas.” Slide received December 16, 194.3. 

Classification. Fibroma of ovary with edema and necrosis. 

Case 41. — (Dr. AY. D. Stovall, Madison, AA’is.) An ovarian tumor weighing 
2,000 Gm., essentially solid, but containing some cystic spaces. Slides received 
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Decembei' 16, 1943. Tlie patient was 19, and suffered with d 3 '’schondroplasia and 
hemangiomatosis (Maffucci’s sjmdrome). She had fairly well-developed secondary 
sex characters, but had been amenorrheic for 9 months before laparotomy. 

Classification. Tliree members diagnosed mesonephroma of the ovary, one gran- 
ulosa cell carcinoma and one teratoma. (Fig. 17.) 

Follow-iip. Patient living and apparently well May 1, 1944. 

Case 42. — (Dr. David E. Meranze, Philadelpliia, Pa.) A tumor of the left ovary 
(received December 15, 1943) from a woman of 42, unmarried, with a liistory of pain 
in the left lower abdomen, no menstrual disorder, no feminizing or masculinizing 
changes. Tlie tumor was a multilocular cj'st 11 by 10 cm. to which was intimately 
attached a large strikingly orange-yellow solid tumor 7 by 5 by 3 cm. in size. 

Classification. Pseudomucinous eystadenoma with fibroma. 



Pic. IS. — fCa.se 44.1 


Case 43. — ( Dr. John C. Henthonie, Vicksburg, Miss.) Biopsy sections obtained 
January 6, 1944, from an ovarian cystic tumor with warty nodules in its wall. The 
patient was a colored woman of 43, no other data being available. 

Classification. Serous papillary cystadenocarcinoma. 

Case 44. — (Dr. Josepli A. Burket, Louisville, Ky.) Sections and tisshe from a 
tumor (received December IS, 1943) in a 3G-year-old woman who had noted en- 
largement in her abdomen and who had lost 40 pounds in weight during the preced- 
ing year, presumably through dieting. She had not menstruated since the birtli of 
her second child 16 years before. Shortly after this childbirth, she had developed 
heavy hirsutism, requiring daily shaving. The abdomen was filled with a multinodu- 
lar tumor, arising from the left ovary. The preoperative diagnosis was arrheno- 
blastoma. The uterus was four times the normal size, the right ovary was normal, 
and the liver was much enlarged, containing many large and small nodules. The 
spleen was five times the normal size. The ovarian tumor measured 36 by 13 by 8 
cm., and on section showed numerous rounded or irregular areas of various colors, 
some reddish-gray, some yellow and others hemorrhagic. There was considerable 
stroma. Following operation the patient declined, with the development of jaundice 
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and death on tlic eleventh postoperath'c day. Vaginal bleeding appeared on the. 
ninth day, the first time in Iti years. Autopsy Avas not obtainable. 

Classification. Adrenal tumor of ovary (hj-pcrnephrojiia). (Fig. .18.) 

Follotu-vp. Patient died on eloventh postoperative day. 

Case 45. — (Dr. Clement It. Munroe, Pinehurst, ' IST. C.) Sect ioii.« from a large 
ovarian tumor remoA'cd in IDliS from a colored child of d,. Avho prc.‘'entcd the picture 
of precocious puberty. After removal of the tumor, the abnormal symptoms dis- 
appeared completely. 

Classification. Granulosa cell tumor of ovary. (Fig. 10.) 

Follow-up. Dr. Monroe reports that a recent examination (8 years niter op- 
eration) .showed the girl to be entirely normal Avith no sign of recurrence. Menarche 
had occurred at 12, and there has been no abnormality of men.^-truation. 



Plgr. 1!). — (Case 45.) 


Case 40. — (Dr, P. W. TeLinde, Baltimore, Md.) The patient, aged 27, had 
been operated upon in 1929 at age of 12 for a Ewing’s tumor of the cranial bones, 
Avith localized recurrence in 1930, followed by secondary operation and x-ray therapy 
at intervals until 1935, Avith no evidence of further recurrence until 1942, Avhen she 
developed raetasta.‘-es in the lung.s. These have responded readily to irradiation, 
but have never completely di.sappeared. Menstruation normal until October, 1943, 
Avhen .she 'developed midinterval bleeding lasting 3 to 7 days. Examination revealed 
a largo mass pushing tlie uterus anteriorly and feeling like a benign fibroid. Op- 
eration revealed a solid tumor ari.eing from the left ovary and filling the peh-is. 
There AA-ere two implants at the bladder reflection of the peritoneum. No other 
metastases Avere found. Supravaginal hysterectomy Avith double salpingo-oophorec- 
tomy AA’cre done. 

Classification. One member diagnosed metastatic Ewing’s tumor, one thought 
the picture consistent Avith .such a diagno.sis but hesitated in giA-ing an opinion 
without sections of the original tumor, one declined to offer a diagnosis because he 
thought the tumor too retrogresBivc, and one hesitantly thought it a granulosa cell 
tumor, and the fifth member likeAvise called it a granulo.sa cell carcinoma. (Fig. 20.) 

FoTlow-up. General condition May 1, 1944, reported as poor by her physician in 
North ■ Carolina. She has recently had several transfusions because of marked 
anemia. 
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Case 47. — (Dr. Robert Tennant, Hartford, Conn.) An unmarried woman of 37 
had noted a lump in the abdomen. No menstrual disorder except that last period 
had occurred one week before expected date. At operation on October 6, 1943, 
the tumor replaced the left ovaiy. It was solid, measuring 12 cm. in diameter, with 
irregular lobulation, and a yellowish cut surface. The remaining pelvic organs were 
normal. Panliysterectomy and bilateral salpingo-oophorectomy were done. 

Classification. Dysgerminoma of ovary. 

Case 48. — (Dr. A. L. Pietrolongo, Philadelphia, Pa.) Tumor 5 cm. in diameter 
replacing one ovary (received July 13, 1943). It was ston}' hard, lobulated, well 
encapsulated, with a dense yellowish-brown and trabeculated cut surface. Tlie tumor 
was found at operation for multiple fibroids of the uterus, the patient being 47 ^ 
years old. 

Classification. Brenner tumor. 
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Fig:. 20. — (Case 46.) 

Case 49. — (Dr. Lawrence Wliarton, Baltimore, Md.) A large tumor of tlie left 
ovary, involving the sigmoid, removed from a woman of 58, on February 19, 1944. 
Radical removal of the pelvic organs, with resection of 15 cm. of sigmoid. The right 
ovary was normal, but omental metastases were present. 

Classification. Granulosa cell carcinoma of ovary. 

Follotu-up. Patient still in good condition .Tune 1, 1944 (only 314 months after 
operation). 

Case 50. — (Dr. Caspar G. Burn, Brookljm, N. Y.) The patient, aged 53, was 
admitted first on May 10, 1943, again on July 21, and once more on September 28. 
There was a lower abdominal mass which had increased since lier first examination. 
Operation on December 13, 1943, revealed a large adlierent ovarian cyst containing 
2 liters of bloody fluid. Supracervical hysterectomy, right salpingo-oophorectomj' and 
left salpingectomy were done. Postoperatively the patient went into sliock and died 
on January 8, 1944. 

Classification. Granulosa cell carcinoma of ovary. 

Follow-up. Patient died on twenty-sixth postoperative day. 
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Comment 

While the work of the Committee on Ovarian Tumors is as yet in 
its very infancy, it is already evident that its possibilities are great, 
and that it is worthy of the cooperation of all gynecologists and pa- 
thologists. Plans are under way to publicize the project more widely 
through direct appeal to many who should be in a position to supply 
much of the kind of material which is being sought. It should be 
emphasized that it is not onlj'^ the rare tumors or those presenting 
difficulties in diagnosis Avhich are appealed for. To illu.strate, the very 
common serous papillary cy.sts are of special interest because of the 
frequent uncertainty of prognosis, not to .speak of the considerable 
group of these cases in which pathologists will differ as to the diag- 
nosis of histologic malignancy or nonmalignancy. 

The best possible clinical data and the best possible material for 
study, in the form of slides, blocks of tissue or entire specimens, arc 
desirable, as has been emphasized in the various announcements issued 
by the Committee. Finally, to quote from the last of these, ‘‘The 
Registry is to be looked upon as a cooperative project among the 
gynecologists and pathologists of the country, and it is earnestly 
hoped that all will develop the routine of sending material from all 
interesting ovarian tumors, with adequate clinical data to the Commit- 
tee for .study and registry.” 

26 East Pre.ston Street ' - . 


Discussion 

DR. JOE V. MEIGS, Boston', Mas.s. — To me tins fir.«t glimjjse of the Ovorian 
Tumor Eegi.stry has been very enlightening. The number of doctors participating 
and their geographical distribution shows with what importance the whole country 
looks upon such an endeavor. No doubt, after the publication of the Committee’s 
report, a great many more cases will come to the Registry for consideration. 

The value of having historie.s, pieces of tissue and follow-up is home out by 
the cases presented ’today. For year.*;, I have doubted the frequency of granulosa 
cell tumors of the ovarj- but in thi.s group of 50 cases granulosa cell tumors com- 
prise 18 per cent, and with thecomas added, 20 per cent. This is fairly good proof 
that these tumors are much more frequent than I have ever suspected. It had been 
my opinion that they represented but 5 per cent of the ovarian tumors, exclusive of 
the simple cysts. 

I have also been impressed by the apparent lack of radical surgery in these cases. 
It is ray opinion, that in a suspected case of cancer of tlie ovar 3 -, bilateral oophorec- 
toraj' and total hj-sterectoraj’ ought to be carried out if at all possible. Cancer 
of the ovarj' is, or will be, bilateral in at lea.st 40 per cent of case.s and therefore 
bilateral oophorectomy is essential. In the detinitelj' endocrine type of tumor, radical 
surgerj' is not necessarj- for in these metastases are few, if the tumor has not al- 
readj' become adherent. Endocrine tumors are not frequentlj' bilateral. 

I am delighted with the report and feel that the Registrj' sliould be encouraged 
to continue its tine work. Important clues as to the histogenesis, proper treatment 
and prognosis must be forthcoming from .such a wonderful group of tumor cases. 

DR. JOHN L. AIcKELirEY, iliN-N-EAPOLis, Minx. — This is a difficult paper to 
discuss if one is to speak of the material that has been presented. It is probablj' 
correct to saj- that most of the members of tliis .Societj- liave been curious to know 
of the progress of the Ovarian Tumor Regi.strj', and that they Iiave .sincerelj- hoped 
that it might take its place as a source of useful information. There is reason 
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to believe that this hope will be justified. Dr. Novak has drawn attention to the 
experiences of the initial period of tlie Registry’s activity. These _have produced 
some surprises and some useful lessons have been learned. 

It would seem clear that a well-organized Ovarian Tumor Registry is worthy of 
the sponsorship given by this Society and of the considerable efforts put forth by 
the members of the Committee responsible for it. As such, it merits the participa- 
tion of the members of the Society as a whole. Perhaps the Society is awaiting 
the example of the piembers of the Committee themselves. 

The aims of the Ovarian Tumor Registry are clear. Too much time must elapse 
before the material of any single clinic may be expected to produce an adequate 
sample of the rare and more interesting tumors. To have these available in large 
numbers for studj' is obvioush- desirable. Certain requirements .should be satisfied, 
however, if the material is to be useful for study purposes. The clinical require- 
ments can probably be readily met. A careful and complete clinical liistory, ac- 
curate description of the findings at surgery and prolonged follow-up or autopsy 
report are not difficult to obtain. 

Dr. Robert -Meyer wlio is one of the members of your Committee ‘has asked me to 
bring to your attention some features of the organization of the Registry which 
bear particularly upon the histological problems. 

The material which has been coming through is made up largel 3 ' of alreadj’' stained 
and mounted sections. A veiy large part of this is astonishinglj- poorlj" prepared. 
Diagnosis is difficult enough, and much of it is useless for study. It does not appear 
to be widelj' recognized that man}- ovarian tumors show extensive variations in dif- 
ferent areas, and that patient search of the tumor may be essential to a proved 
decision. Careful and often multiple differential staining may not infrequently be 
necessai-y. Any future study will certainly require that adequate amounts of fixed 
tissues be available. Altogether, it would seem wise to suggest tliat the policy of 
collecting only already prepared sections be changed. Better results could be ob- 
tained if a collecting laboratory were to request reasonable samples of the original 
material, and to prepare it adequately. The direct availability of unstained sec- 
tions would greatly aid the members of the Committee in arriving at an objective 
conclusion. This is no field for guessing, and poorly prepared material may present 
hazards which can lead to little else. 

This is not the place to argue about the details of differences of opinion in the 
interpretation of the material presented. It might, however, be suggested that the 
Committee could perform a useful function if it could find a basis for agi’eement 
upon certain moot points in the ovarian tumor field. The vexing problem of the 
confusion which exists as between the fibroma and tlie theca-cell tumor does not ap- 
pear to be insoluble. The term Krukenberg tumor is used in this report in a sense 
which will bear examination. At least, some sort of agi-eement or understanding 
is desirable. And finally, if for no other reason than for the sake of the worried 
student, it would be well to agree upon the spelling of dysgerminoma. 

Dr. Novak and his Committee have conscientiously cairied out the organization of 
what promises to be a productive and interesting enterprise. I should like to ex- 
press an appreciation of their efforts and an interest in their work. 

The second installment of the American Gynecological Society Transactions will 
appear in the January, 1945, issxie of the Journal. 
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Radiation 

Thomas, Sydney: Diffuse Calcification of the Placenta Demonstrable in Vivo, 
Eadiology 41: 573, 1943. 

The author describes a case of diffuse calcification of the placenta demonstrable 
by x-ray and the use of a new technique. It is felt that with this method other 
special procedures such as iodide or air cy.stography may be eliminated in the 
roentgenologic diagnosis of placenta previa. 

WinuAii BER>rAN. 

McIntosh, Harriet C.: Roentgen Therapy of Pelvic Tuberculosis in the Female, 
Radiology 42: 48, 1944. 

The author considers only .surgical and radiation therapy in his discussion. In 
regard to I'oentgen therapy, treatment should not be given merely because of a 
presumptive diagnosis of tuberculosis. An adequate diagnosis should be made 
either by curettage or by laparotomy. The use of surgery and its limitations are 
mentioned. Limitations in regard to x-ray therapy are also staled. X-ray has no 
effect on pyosalpinx, ascitic fluid or abscess material. It is of value in the dry 
form of peritonitis, or after the fluid has been removed postoperatively. Protection 
of the ovaries should be considered in the technique of treatment during the child- 
bearing period. In advanced tubal-peritoneal disease, tlie combined radiologic and 
siirgical treatment is indicated. The worst prognosis is in cases with severe disease 
elsewhere. Different techniques of various authors are mentioned. The author 
reports 11 cases with G patients clinically free of disease 1 to 3 years, and 4 more 
.showing local improvement. 

IVinniAii Beriiak. 


Maxfield, Jr., J. R., McDwain, A. J., and Robertson, J. E.: Treatment of Radia- 
tion Sickness With Vitamin (Pyridoxine Hydrochloride), Eadiology 41: 
383, 1943. 


After perusal of the literature in regard to vitamin therapy for radiation sick- 
ness, the authors tried pyridoxine hydrochloride intravenously. They began by 
giving 25 mg. intravenously every day, only in cases in which radiation sickness was 
definitely present. In many cases, only one dose was necessary to stop the un- 
favorable symptoms. The authors now recommend that after the onset of radiation 
sickness 25 mg. be given intravenously immediately, and repeated at intervals of 
twenty-four to seventy-two hours as needed throughout the remainder of the treat- 
ment series. This particular treatment does not preclude the use of such other 
medications as may be needed. The use of liver extract, a liigh vitamin intake, 

sedatives, etc., are to be used when indicated. . 

’ William Bermax. 
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Miscellaneous 

Leftwich, William B., 1st Lt. U.S.M.C.: An Intradermal Test for the Recognition 
of Hypersensitivity to the Sulfonamide Drugs, Bull. Johns Hopkins Hosp. 74: 
26, 1944. 

A ihethod' has been described bj’’ which positive skin tests may be obtained in 
patients who have sliomi hypersensitive reactions to the sulfonamide drugs. The 
material used for the skin test consisted .of serum obtained from patients who 
Avere receiving a sulfonamide therapeutically and contained a drug level of from 2 to 
25 mg. per cent. This skin test is simple to perform, may be easily and quickly 
intei’preted, and rvas found to be' reliable in the diagnosis of drug sensitivity in 
28 out of 30 cases of definite drug reactions. It is hoped that this test may be 
useful, both in the differential diagnosis of drug reactions^ and perhaps as a precau- 
tionary measure before starting sulfonamide therapy in patients who har'e previously 
received one of these compounds. The fact that positive skin^tests may be so con- 
sistently obtained in sensitive individuals is additional evidence that drug sensitivity 
is an^ allergic Teaction. The sensitizing antigen may be a sulfonamide plasma protein 
combination Avliich occurs in rdvo in the circulating blood of patients during 
sulfonamide therapy, the sulfonamide perhaps acting as a haptene. The failure of 
two patients in the experiment who der'eloped hepatitis, and one patient who 
developed hemolytic anemia as a result of sulfonamide therapy, to show'positive skin 
reactions for the homologous sulfonamide, supports the belief that these latter reac- 
tions are due to direct toxic action of the sulfonamide rather than to hypersensitivity. 

r 

C. 0. Maland. 


Brown, Willis E., Gunderson, Millard E., Schwartz, Pauline, and Wilder, Violet 

M.: A Clinical and Bacteriologic Study of Phemerol as a Skin Antiseptic, 

Surg., Gynec. & Obst. 78: 173, 1944. 

The authors present a series of studies on the comparative value of various 
skin antiseptics in common use surgically. Of particular interest Avas one of the 
detergent group, namely phemerol. The technique used in the study AAms based 
on the use of small blood agar plates placed on the abdomen, and then removed 
at half-hourly intervals and incubated at 37° C. for 48 hours. The count of the 
number of colonies gave an index of the effectiA-eness of the antiseptic. A basic 
Avash of green soap and alcohol Avas applied to the Avhole abdomen. One-half only 
Avas painted Avith the substance to be tested, the other serAung as a control. ■\^nien 
tested by tliis method, phemerol was found to be superior to the mercurials studied, 
but about equal to tincture of iodine. 

L. M. HELLJtAN, Lt. M.C., U.S.lSr.E. 

Lee, Roger I.: Geriatrics: The Medical Care of the Elderly, New England J. 

Med. 230: 190, 1944. 

In a beautiful and huniorouslj' worded article, the author takes up the sub- 
ject of geriatrics, pointing out its great importance and the fact that it is at the 
stage AA'here pediatrics Avas a generation ago. 

Advances in medicine and public health Avhich apply almost entirely to infancy 
and youth, have lengthened the average expectation of life to 64 years to a person 
born in 1943. But the added years really represent a salvage of infants and 
youths, not of adults. 

The author points out in his early days as a physician, old people Avere stored 
aAA^ay so to speak in lace caps or bedroom slippers and not permitted any social 
actiAuties. He Avelcomes the modern trend in the opposite direction, but deplores the 



884 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


extremes. He enumerate.s the degenerative proccsse.® vhich accompany old age, the 
diminution of the secretions of the alimentary tract, the prevalence of gallstones 
and diverticulosis. He feels that diet is of great importance, aided by vitamins, 
and in certain selected cases thyroid extracts, iodides, and in special cases sex hor- 
mones. 

.Tame.s P. Marr. 

Anatomy, Anomalies, Etc, 

Hranga, F. A., and Dubrovsky, I. R.: Fetu.s Compressus, Semana mod. 50: J4C3- 

3466, 1943. 

Death and retention of a twin, which is not recognized during pregnancy, are 
unusual and infrequent occurrences. Its retention, even to the time of parturition 
of the twin that develops normally, depends on the time of fetal death. If this 
occurs within the first three months, when the embryo contains much water and is 
friable, dissolution occurs. Afterward, from three to five months, mummification, 
and later maceration and even putrefaction occur, when microorganisms invade 
the uterine cavity. When the fetus becomes mummified, it is compressed between 
the uterine wall and the developing embryo, to form what is called fetus papyraceous 
or compressus. 

In a series of 01,998 births, the authors found three instances of fetus compressus. 
In the same series there were 929 sets of twins. In all three instances, the preg- 
nancies were dizygotic and in all, continuation of strong contractions revealed unex- 
pectedly the presence of a mummified fetus. All showed development of an embryo 
at about three months. In two cases, a living normal infant was delivered. In the 
third, the fetus was stillborn at about eight and a half months. In no instance had 
there been any unusual symptoms during gestation to suggest such an occurrence. 

Fetal death in these cases is usually explained on the basis of diflSculty of nutri- 
tion of twins. The changes that occur have been de.scribed by Lempereur. The 
fetus dies in the amniotic cavitj* like fruit in alcohol. The tissues contract and 
condense, the embryo decreases in size, and is reduced to a fragile shell, and becomes 
liard and dry. The fetus takes on a yellowish-gray color. The amniotic fluid dis- 
appears by absorption and deposits a sediment on the fetus. Usually discovery of 
a fetus compressus is not made until parturition. 

J. P. Greenhili,. 

Quisenberry, Walter B.: Spina Bifida and Polydactylism in One-Egg Twins, 

Virginia Monthly 71: 303, 1944. 

Twins born to a Negro woman in her third pregnancy after two normal de- 
liveries of normal babies is reported. The twin babies were similar in that each 
weighed 4 pounds, each possessed two erupted incisor teetli, and each had a .spina 
bifida ivith meningocele of the same extent. They differed in that one had a well 
developed polydactyle (thumb). The twins were undoubtedly single ovum as evi- 
denced by the similarity of their defects with the exception of the polydactylism, 
and there was a single ovum with no amnion between the babies in utero. Both 
died shortly after birth. Some theories as to possible etiologv- of spina bifida are 
presented. 

WiLUAM Bickers. 

Trotter, Mildred and Letterman, Georger H,: Variations of the Female Sacrum: 

Their Significance in Continuous Caudal Anesthesia, Surg., Gynec. & Obst. 78: 

419, 1944. 

Six hundred and seventy-four sacra from white and Negro females were examined. 
The variations in length and diameter of the sacral canal and measurements of the 
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hiatus are described. Certain, abnormalities of the canal and hiatus which would 
make the use of continuous caudal anesthesia difficult or impossible are demon- 
strated by photograph and anatomic description. In 45 per cent of the pelves, the 
upper end of the hiatus reached a level cephaled to the lower third of the body of 
the fourth sacral vertebra. Theoretically, this reduces the distance from the highest 
possible point of insertion of the needle and the inferior limit of the subarachnoid 
space. In 22 per cent, there were congenital deficiencies in the dorsal wall of the 
canal which might permit the exit of the needle, and thus a failure of the anesthesia. 
In 5.0 per cent, the anteroposterior diameter of tlie canal was less than that of the 
needle commonly used, making a caudal impossible. 

L. if. HELL^^A^r. 

Rodiles, A. Q.: The Pelvis of Mexican Women, Obst. y. ginec. latino-am. 1: 466- 
470, 1943. 

From an extensive study over a period of 20 years, the author comes to the 
conclusion that in spite of the small size of the Indian feinales in Mexico, their 
pelves are as normal as those of white women. Contracted pelvis is rarely found 
and normal labor is almost invariable. 

J. P. Greenhill. 


Anesthesia, Analg’esia 

De Araujo, J. Onofre: Particularities of Anesthesia in Obstetrics. Considera- 
tion of 886 Anesthesias During the Five-Year Period of 1939 to 1943, An. 
brasil. de ginec. 16: 428-437, 1943. 

According to the author the use of anesthetics in obstetrics differs from that in 
surgery, and he emphasizes the difficulty of .selecting a good anesthetic for all pur- 
poses because of the conflicting interests of mother and baby. He distinguishes 
between analgesia and anesthesia. 

Regarding analgesia, he calls attention to the danger of administering drugs to 
relieve the pain because of their bad effects on the re.spiratory center of the newlj' 
bom; morphine, especially, must never be given during the two or tliree hours pre- 
ceding delivery. The use of so-called twilight sleep and of continuous caudal analgesia 
was discontinued because of the unreliable results obtained in their experimental 
applications. In selected cases, nitrous oxide may be permitted during the second 
stage of labor, provided that it is administered by an expert anesthetist and under 
the supervision of the obstetrician. 

Regarding anesthe.sia, the author advocates the use of spinal anesthesia in 
cesarean section because it favors uterine retraction; however, owing to the risk of 
death of this anesthesia which seems to be unavoidable and caused by the introduc- 
tion of the drug into the subarchnoid space, peridural anesthesia was used with good 
results. General anesthesia with ether is indicated for version and is also recom- 
mended for short operations. Tlie author claims advantages for cyclopropane and 
adnses against the use of nitrous oxide for long periods because it leads to danger- 
ous anoxemia of the fetus; with cyclopropane, anoxemia does not develop, as so mucli 
oxj’gen has to be used with it. When cyclopropane is not available, ether should be 
used with nitrous oxide induction. In cesarean section, extraction by forceps or 
the management of normal labor when episiotomy is necessary, local infiltration is 
recommended as an efficacious method which offers no danger for mother and child. 

.1. P. Gree.vhile. 

Magalhaes, D.: Continuous Caudal Analgesia of Hingson and Edwards, Rev. do 
ginec. e d’obst. 37: 221-250, 1943. 

The author is the first in Brazil to report the results of this method which was 
used in 10 labors. In general, the results were satisfactory and encouraging. The 
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total duration of labor was shortened : the first and third stages were shorter, while 
the second was greatly facilitated and could also be of shorter duration if intelli- 
gently controlled. 

There was one fetal death which, from the results of the autopsy, could not be 
attributed to the technique of the analcg.^ia. In another case, intervention was 
necessary because of fetal sutfering. The intervention consisted of a high application 
of forceps in a primipara. The author thinks that such a dangerous operation 
could never have been crowned with the success it had, if there had not been absolute 
relaxation of the soft tissues given by the technique of analgesia which facilitated 
his work to the highest degree. 

J. P, Greeniiill. 

Leon, J.; Obstetric Analgesia With Barbiturates, Semana mod. 1: 12C0-126.3, 

1943. 

The author reiterates results in a previously publi.shed study which he feels has 
been misinterpreted by others, and restates his opinion regarding the efficacy of 
barbiturates in obstetrics. Only .30.5 per cent of patients experienced complete 
analgesia and amnesia, without 003 - complications. These represented the optimal 
results obtained. The remaining ca.ses were di%'ided into six group.®, according to 
wdiether the analgesic-amnesic effect was complete, but accompanied lu' untoward 
effects; or Avhether it was relative. The worst results were represented 1 ) 3 ' two cases 
in which there was no analgesic or amnesic effect, but toxic s 3 'mptom.s. 

Although barbiturates certainl 3 ’- do, not constitute a panacea for relief of pain 
in all obstetric cases, the author believes that results obtained with these prepara- 
tions are no worse than with other drugs used for this purpose. On the contrarv', 
satisfactory results are being obtained, particularl 3 ' when barbiturates are combined 
with gas anesthesia. 

His final conclusions, cited from his previous paper, are: The most satisfactor 3 ' 
procedure for relief of pain from the beginning of labor consists in utilizing in the 
waiting period a sedative — antispasniodic or l^rpoanalgesic — for amne.sia, whose 
choice will depend on various clinical and obstetric conditions; and in the period 
of expulsion, gases or regional anesthesia. It is difficult, actuall)', to admit that a 
single method exists, adaptable in a. .standard, routine form to all circumstances, and 
so it is necessar 3 ' to proceed in this, as in all clinical problems, with eclectic acumen, 
choosing the method, in each case, which, from careful e.xamination, appears mo.st 
useful. 

.1. P. Greenhiel. 

Levine, W., Herzlich, J., Halperin, J,, and Taller, H.: Continuous Caudal Anes- 
thesia in Obstetrics, Am. J. Surg. 64: 31, 1944. 

Continuous caudal anesthesia w-as used in a series of 2:30 case.s. The author.s 
claim good results including no untoward effects upon tlio newborn infants that 
could be attributed to the anesthesia, diminution in blood loss, greatl 3 ' facilitated 
operative procedure.®, and marked shortening of the first stage of labor. Several 
women showed mild circulatory disturbances which were easily combated. It is 
interesting to note that 2 cesarean sections were performed under this form of 
anesthesia uathout incident. 

Fra.vk .Spieljiax. 

Hanley, B. J.: Obstetrical Analgesia in Private Patients, Am. J. Surg. 54; 403, 

1941. • 

A series of 312 private cases are reported in whom nembutal and scopolamine were 
used to induce analgesia. Good results were obtained in 82 per cent. Most of the 
patients who failed to respond were in hard labor before the analgesia was begun .so 
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that there was insufficient time for the dru^ to induce sleep. There were no maternal 
complications which could be attributed to the analgesia, and only one babj^ was 
stillborn due to a prolapsed cord. Twelve babies showed signs of a.sphj’xia, but all 
responded to the introduction of a tracheal catheter and/or carbogen inhalations. 
The author emphasizes that although the combination of nembutal and scopolamine 
(in dosage of 6 grains and ^50 grain respectively) is safe, the patients so treated 
require constant supervision. The length of the first stage of labor is not increased, 
but the lack of cooperation from the patient during the second stage increases the 
incidence of outlet forceps. 

Frank Spierman. 

Burton, Harold: Low Spinal Anesthesia During Labor in Oases of Cardiac 

Failure, Brit. M. J. 4316: 389, 1943. 

The author repudiates cesarean section in cardiacs. He advocates natural de- 
livery or low forceps under low spinal anesthesia using 0.6 c.c. of heavj’ procaine 
injected between the third and fourth lumbar vertebrae. 

He has demonstrated the relative safety of this procedure in over 100 normal 
cases, and cites two illustrative cases of marked cardiac disease in Avhich this form 
of anesthe.sia was used to alleviate pain and to eliminate the ''bearing down" 
reflex. 

He mentions headache as a complicating symptom which maj' persist as long as a 
week. 

Fred L. Adair. 


Guttman, Samuel A.: Demerol, J. A. A. 124: 155, 1944. 

Observations are made in patients with intracranial lesions. These patients 
received 100 mg. of demerol parenterally. Seven of the 20 cases had a respira- 
tory rate depression below the safe level (12 or less per minute). Instances of 
contracted puiiils with sluggi.sh response to light were observed. 

llTM.iAsr Berjian. 

Gallen, Bedelia, and Prescott, Frederick: Pethidine as an Obstetric Analgesic, 

Brit. it. J. 4335: 176, 1944. 

The pharmacology of the drug is reviewed. In the dosage employed, pethidine was 
an effective analgesic. It did not produce amnesia unless given with adequate doses 
or either barbiturates or scopolamine. Only 5 per cent of the patients failed to 
obtain any relief from pethidine. Analgesia was complete or satisfactory in 60 per 
cent. IVlien given intravenously, it produces analgesia in 5 to 10 minutes, and when 
given intramuscularly, it takes effect in about 15 minutes. The duration of action 
is 3' to 4 hours. Intravenous administration is contraindicated in labor complicated 
by toxemia or hjq)ertension. It has a definite antispasmodic action on the cervix. It 
prolonged labor somewhat, but there was no increase in the incidence of instrumental 
deliveries. Reactions in the mother included vomiting, dizzine.ss, tingling of the 
limbs, and dryness of the throat. These symptoms were transient. Nine per cent 
of the babies so born needed resuscitation. 

William Berman. 


Malignancies 

Pineda, Julio y Porres: Papillary Adenocarcinoma of the Ovary, Rev. mod. 
cubana 55; 1S6-191, 1944. 

Papillary adenocarcinoma of the ovary is discussed, with a case report by the 
author. This is the most frequent type of malignant tumor of the ovary and 
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shows the least, satisfactory postoperative results. Only about 15 per cent of patients 
.survive more than five years. Prognosis is largely dependent on the grade of malig- 
nancy, Statistics show tliat in grade 1 adenocarcinoma.s, the five-year suiwival 
rate is about 38 per cent and about 27 per cent in the pseudomucinous type, as com- 
pared with 4 per cent and 0 per cent respectively- in grade 2 and grade 3 adenocar- 
cinoma. 

Radiotherapy is also an important factor. In comparing a .series of 82 patients 
in which some received postoperative irradiation and others did not, 42 per cent of 
those irradiated with adequate do.sage .survived five years, and only 32 per cent of 
those who did not receive radiotlierapy. Only 9 per cent who received inadequate 
radiation treatment lived five years after operation. 

Nevertheless, operation yields the hc.st results and .should be carried out in every 
case. Only actual observation and subsequent histopathologic study of tissue permits 
an accurate prognosis. Later irradiation also increa.«e.s the survival rate. 

.T. P. GnEEN'HII.L. 

Dominguez, R., Sisco, E,, Zamora Perez, and Aguero, O.: Hydatiform Mole 

Treated by Abdominal Hysterotomy, Rev. de gynec. e d’ohst. 3: 139-145, Nov. 

3, 1943. 

The authors report a case in a woman 22, with symptoms of hemorrhage and 
hypogastric pain. In this case, high intervention was chosen, because of the patient 's 
serious condition and the fact that the condition of the cervix indicated that dilata- 
tion and curettage would be unsucces.sful. The authors believe, however, that 
Schumann’s abdominal hysterotomy technique .should be the exception, and never 
could be justified as a routine procedure in these cases. There are definite indications 
for its use in exceptional cases such as the one reported, in which operation by the 
vaginal route would entail too much risk. 

J. P. Gueekhiee. 

Nestarez, O. B,, and Pranco, S. C.: Subarachnoid Alcohol Injections in the Treat- 
ment of Genital Neoplasms, An. brasil. de ginec. 17: 173-184, 1944. 

The authors review the various measures used to relieve intractable pain in 
genital cancer including rhizotomy, cordotomy, pelvic sympathectomy, paravertebral 
alcohol injections, subarachnoid ammonium sulfate injections and the used opium 
alkaloids. The authors were particularly interested in subarachnoid alcohol injec- 
tions, and they discuss the type of pain relief from all aspects such as idiysiologj’ 
and rationale, indications, contraindications, technique, physical behavior of the 
alcohol in the .spinal fluid, complications, etc. They used alcohol injections in 16 
cases of cancer of the cervix where intractable pain was present, and they employed 
Stern’s technique. The results were good in 7, and fair in 3. The complications 
observed were urinary retention in 3 cases, and paralysis of right leg in 1 case. The 
patients survived from 1 to 6 months. 

•T. P. Greenhiee. 

Pels, B.: Treatment of Cancer of the Breast With Male Sex Hormone, Semana 

med. 51: 166-170, 1944. 

A preliminary report on .three cases is presented by the author. Testosterone 
propionate was the preparation used. All three patients had advanced le.sions. In 
the first t^vo, the.=e were recurrent, with metastases, despite surgical and radiologic 
treatment. The third patient refused operation but had radium treatment for :i 
deep ulcerating lesion in an advanced stage. Satisfactory results were not to be 
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hoped for in any of these patients, yet all displayed relief of sjTnptoms^^after re- 


ceiving testosterone propionate. 






J. P.^^GreI:nhii)l. 


Tuchschn^d, G.: Chorionepitheliomas; Two Cases With 
Zondek Reactions, Schweiz, med. Wehnschr. 73: 1493-149.5, 1943 




■o-'t <5? 


% ^ n 

It has already been pointed out that it is possible to have a negative As'c^h^ihi-C'- 
Zondek test in the presence of an hydatid mole or a chorionepithelioma. Henh^yn^^ 
clinically doubtful cases, a curettenient should be carried out in spite of tlie negati^ O 
test. Thus far the cases reported have been hydatid moles or metastases of chorion'^ 
epithelioma. The two cases reported by Tuclischmid were instances of primary*^ 
chorionepithelioma of the uterus. In the first case, the neoplasm involved the entire 
uterine wall to the serosa, yet the biologic test was negative for botli the urine 
and the blood. Such cases cannot be explained by Aschheim’s assumption that the 
negative test in some cases of hydatid mole is due to long retention of the mole. 


.1. P. Greeniiill. 


Horta, G.: Wertheim’s Operation in Cancer of the Cervix, Rev. de ginec. e d’obst. 

37: 172-176, 1943. 

The author states that the absence of radium and of apparatus for deep roentgen 
therapy at the hospital of his city imposes recourse to surgery as effective or pallia- 
tive treatment of cancer of the cervix. Preference goes to Wertheim’s operation be- 
cause the hypogastric lymph nodes are involved in 20 per cent of tumors strictly 
limited to the cervix and in 50 per cent of those in which the parametrium is slightly 
infiltrated. 

Of 142 cases, 2G were of grade 1, 35 of grade 2, 31 of giade 3, 23 of grade 4, 
and 27 were not classified because of insuflicient description of the gynecologic exam- 
ination. Eighty cases were inoperable, 8 patients refused operation and 54 were 
submitted to Wertheini’s operation. The latter included 19 cases of grade 1, 21 of 
grade 2, 2 of grade 3, 6 of grade 4 and 6 unclassified ones. 

Fifteen patients died of operative complications, a mortality rate of 27.7 per 
cent. Eleven patients survived without signs of local or distant recurrence for from 
1 to 13.5 years (six survived five or more years). Fourteen patients died of various 
causes, including recurrence and metastasis, from a few days to four years after 
operation. 

J. P. Gkeenhill. 

Otken, I,. B.: Primary Melanotic Sarcoma of the Ovary, Am. J. Surg. 55: 160, 

1942. 

According to the author, a careful review of the literature reveals only 6 eases 
of true primarj' melanotic sarcoma of the ovary, although many reports of metastatic 
melanotic tumors are to be found. He now adds a seventh case occurring in a 
33-year-old white nulligravida. Her symptoms consisted of lower abdominal pain 
and menorrhagia of at least 1 year in duration. At the time of admission to the 
hospital, the symptoms and signs were those of a twisted ovarian cyst. At opera- 
tion, bilateral hemorrhagic ovarian neoplasms were found^ the left twisted, necessitat- 
ing the removal of the uterus, tubes, and ovaries. Sections from the tumor were 
submitted to 3 competent pathologists all of whom concurred in the diagnosis. There 
were no metastases, and examination 3 months after operation failed to show anj' 
evidence of recurrence- 


Frank Spielman. 
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Cesarean Section 

Dubrovsky, R.; Dynamics of the Uterus as an Indication for Cesarean Section, 

Obst. y ginec. latino-am. 2: 22-37, 1944. 

Dubrovsky analyzed the cesarean sections which' were performed solely for disturb- 
ances in uterine action in the Buenos Aires Jratemity Institute. There were Only 
34 such cases, and the small number is due to the conservatism practiced in the 
author’s hospital. If there is no progess in tlie cervix after ten hours of labor, 
the author says the obstetrician is .justified in performing a cesarean section. The 
indications for the operation were as follows: cervical spasm and hypertonicity 
44.1 per cent, primary hypertonicity 23 per cent, mixed types 14 per cent, etc. In 
most of the cases, the patient had been in labor more than twenty liours and the 
bag of waters had been ruptured at least ten Jiours. Various tj'pes of cesarean 
section were performed. The maternal mortality was 5.9 per cent and there were no 
fetal deaths. 

J. P. Greeniull. 

Leon, J.: Modem Abdominal Cesarean Section, Eev, Oral de Cienc Med. 8: 

Sept. 30, 1943. 

The author traces the evolution of the operation and .states that the advent of 
intraperitoneal sulfonamide thcrap}’’ constitutes a positive advance, but that it is 
not yet known whether it will allow the transperitoncal cervical cesarean section 
to be performed safely even in infected women. In the meantime, if the trans- 
peritoneal technique is used, all efforts must be made to avoid primary and secondarj^ 
contamination of the peritoneum even in women with apparently satisfactory condi- 
tions of ovular asepsis. 

There is no doubt that the defensive techniques contribute to the amelioration 
of the prognosis in impure cases. Conditions are not as favorable for the use of an 
intraperitoneal Mikulicz as they are in gjmecologic operations, because the puerperal 
uterus changes its position, form and dimensions. But a gauze drain or tube applied 
to the muscular wall of the lower segment is certainly useful as a complement of 
most artificially oxtraperitoneal ce.sarean procedures. 

At present, intrauterine and intraperitoneal sulfonamide therapy is indicated in 
transperitoncal and artificially extraperitoneal cesarean section;?, and the drug should 
be continued orally or parenterally, or through an abdominal drainage tube during 
the subsequent days. 

In the cervical cesarean sectipn, the author recommends a curved incision with 
concavity facing upward, because it offers a number of advantages. He prefers 
this technique transperitoneally in pure cases; in impure ones, he used his artificial 
extraperitoneal method of fixation of impermeable pads to the edges of the visceral 
peritoneum), and sulfonamide therapy with both techniques. Up till now, there has 
been no maternal mortality, 

J. P. GKEENHipn. 


Vickers, D. M.: Cesarean Section, Am. J. Surg. 63: 168, 1944. 

One hundred cesarean sections, in a series of 2,192 deliveries performed at a rural 
hospital in New York State, are reported, an indidence of 4.4 per cent. There was 
no maternal mortality, but 12 fetal deaths included 4 stillbirths and 8 in the neonatal 
period. The tjv^ of operation used in all cases was low classical with reflexion of 
the bladder peritoneum, low vertical uterine incision, and only partial peritonealiza- 
tion of the latter by means of the bladder flap. Indications and contraindications 
for operation are discussed, and the importance of early operation, when indicated, 

stressed. 

Frank SwELjrAN. 
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Endocrinology 

Von Wattenwyl, H.: A New Method of Administering Estrogenic Substances, 

Schweiz, nied. Wchnschr. 74: 259, 1944. 

A few years ago Freed and Greenhill employed aqueou.« su.spensions of estrone 
to overcome the disadvantages of implanting pellets of estrogenic substance used 
for the purpose of relieving symptoms of the menopause. The encouraging results 
obtained by means of this procedure led Wattenwyl to try it at the Basel Woman’s 
Clinic. Among the sixteen women treated, the distressing menopausal symptoms be- 
gan in 7 after a natural menopause, in 6 after operative castration and in 3 after 
irradiation of the ovaries. The patients were relieved of their distress by means of 
the aqueous suspensions and in order to rule out psychic influences, the author per- 
formed endometrial biopsies in 3 cases. In two he found distinct eridence of 
proliferation. The aiithor agrees with Freed and Greenhill that aqueous suspensions 
give more marked relief than equal amounts of estradiol dipropionate in oil, but the}* 
did not observe a prolonged effect. They admit, however, that the rate of absorption 
of the hormone depends not on the aqueous medicine, but on the tj*pe of hormone 
used and the form and size of the crystals. 

J. P. Gkeenhill. 

Schuermann, F.; Hormone Therapy of Postclimacteric Hearing Disturbances in 

Women, Schweiz, med. Wchnschr. 74: 1944, 1944. 

The author selected a group of twenty women between 40 and 61 years, all of 
whom were in the menopause. In all, the complaint was increased hearing disturb- 
ances, roaring sounds and pressure sensation in the ears following the climacteric. 
By administering injections of 5 mg. of estrogen intramuscularly a number of time.s, 
the disagreeable symptoms were relieved but the hearing w,as not improved. 

J. P. Greenhile. 

Powell, Tracy O.: The Lymphatics of the Female Urinary Bladder, Surg., Gynec. 

& Obst. 78: 605, 1944. 

The lymphatic drainage of the female urinary bladder was studied by means of 
injection of the submucosa with India ink. For this problem, human cadavers were 
used. As a general rule, tlie lymphatic network was found to begin in the sub- 
mucosa and progress laterally to either side. Here, they joined larger collecting 
vessels which contained valves. The lymphatics of the anterior wall join the large 
lateral collectors which in turn run down along the course of the obliterated hjqpo- 
gastric arteries toward the bladder neck. They then turn laterally to the primary 
nodes. Unlike these, the collectors of the posterior wall progress separately to the 
regional nodes. The large network of lymphatcis around the neck of the bladder 
connects with those of the posterior wall and also the cerrieal lymphatics. While 
there are few anastomoses between the lymph vessels of the anterior wall across the 
midline, such junctions abound on the posterior wall. The posterior abdominal lymph 
nodes drain not only the bladder but the other pelvic organs as well. 


L. M. HELLirAN. 
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Therapeutic Abortion 

To the Editor: 

The recently published paper by Drs. Cosgrove and Carter entitled “A Con- 
sideration of Therapeutic Abortion” has interested and puzzled me a great .deal. 
The incidence of therapeutic abortion which they cited for the Johns Hopkins 
Hospital, namely, ] to 3o deliveries, is i)recisely correct for the particular year 
chosen, 1941 to 1942. The implication is, of course, that this figure is representa- 
tive of the practice in this department. Being rather startled to find our clinic 
with the unenviable distinction of topping the list — indeed, of far exceeding all 
the other clinics mentioned in the incidence of the operation, I have reviewed the 
figures in our yearly reports since 3027 (the first 3 'ear such a report was issued). 
The results are shown in the accompan^'ing table, which brings out two main facts. 


Table I 

The iNcniENCE ok Theuakeetic Abortion' at the John's Hobkin's Ho.spital, 3927 
TO 1944. Up to 1942, the Period Covered by Each Year Desion'ated Was a 
Twelto-Mon'th Interval Ending August 33 ok That Year. The Sta- 
tistics Were Put on the Basis ok the CALfiNDAR Year in 194.3 


year 

THERAPEUTIC 

ABORTIONS 

DELIVERIE.S 

PER CENT 
DELIVERIES 

RATIO 


1927 

13 

1,114 

1.2 

3 :860. 


1928 

G 

1,094 

0.5 

1:182 


1929 

7 

1,033 

0.7 

1:148 

Patio 

19,30 

22 

3,320 

2.0 

1:510 

1927 

1931 

32 

3,053 

3.0 

1 :3.30 

> to 

1932 

27 

1,120 

2.4 

1:410 

1935 

3933 

20 

1,193 

3.7 

1:600 

3 :55 

1934 

31 

1,224 

2.5 

1:,390 , 


1935 

28 

3,216 

2.3 

1 :430 ^ 

1930 

23 

1,583 

1.5 

1:690 


1937 

26 

1,645 

l.G 

1:630 


1938 

1939 

12 

38 

1,9,35 

1,876 

0.6 

2.0 

1:161 

1:490 

Ratio 

1940 

1941 

24 

29 

3,831 

1,704 

1.3 

1.7 

1:760 

1:590 

VJov 
>■ to 

1942 

55 

1,903 

2.9 

1:.3.50 


1942* 

8 

700 

1.1 

1:.S80 

1 :oo 

3943 

18 

1,880 

1.0 

1:104 


3944t 

18 

1,.341 

3.3 

1:740 J 


Total 

437 

26,505 

3.6 

3:610 


•Four-month 

period ending: 

12/31/42. 





fFirst nine month.s. 

The fact that our incidence of therapeutic abortion during the past decade or 
so is about one-half the figure cited is probably of minor importance, because even 
with a ratio of 1:65 we still lead the list and .still remain about as far away as 
ever from the almost astronomical figure of 3: Hi, 7.10 at the ^fargaret Hague 
JIaternitj'. 

The second fact shown by the table is this: Throughout the eighteen-j'car 
period covered, although there have been marked fluctuations from year to year, 
the incidence has been about the .same for any given period provided a suflicient 
number of j'ears are grouped to avoid sampling errors. Thus, in the first nine- 
year period shown, the frequency was 1 to 55 and during the second nine years, 
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1 to 65. This holds true despite the fact that the clinic has had three department 
heads over the eighteen-year interval (J. W. Williams, 1927 to 1931,' J. M. Berg- 
land, 1932 to 1936; myself since 1936). Nov, it is rather hard for me to believe 
that the obstetric conscience of all three of us should differ from that of Dr. 
Cosgrove as widely as the tremendous difference in figures would indicate, and 
I have been groping for an explanation. 

My chief quandary is this: How in the world can one practice good obstetrics 
(and I do know that the practice of obstetrics at the Margaret Hague Maternity 
is excellent) with a therapeutic abortion rate of onl}' 1 to 16,750 deliveries? If 
an incidence of 1 to 500 was cited, or even 1 to 1,000, I would liave regarded the 
report with envy and esteem, but 1 to 16,750 leaves me bewildered. 

A slight suggestion of an answer to my query presented itself in connection 
with the three cases of severe hypertensive, vasculorenal disease which were not 
aborted. Onlj- three cases of severe hypertensive vasculorenal disease in 67,000 
deliveries! For some reason or another we see every 5 'ear, in less than 2,000 de- 
liveries, five or six comparable patients, each with fresh retinal hemorrhages and 
growing exudates in addition. And, is it possible that in the vast series there 
has not been a single case of carcinoma of the cervix complicating an early preg- 
nancy? Nor a single early pregnane^' in a woman with known rheumatic heart 
disease and a history of recent cardiac failure? After thinking the problem over, 
about the only conclusion I can reach is that cases of this sort, and similar ones 
in which "the imminence of lethal risk to the mother" is incontrovertible, rarel 3 ' 
reach the Margaret Hague ilaternit}'. Can it possiblj' be that the views stated in 
this article, have been so thoroughlj’ voiced in Jerse.v Cit.v over the ,vears that 
cases requiring interruption are referred elsewhere? 

If there be anj' truth in the thought e.xpressed in the foregoing paragraph, it 
follows as a natural sequence that some other hospital or hospitals in Jerse}’^ Cit}’ 
will receive for consideration a disproportionatel}' large number of cases in which 
therapeutic abortion is indicated. Even though that hospital ma.y follow rigid 
criteria in determining the necessity' for interference in this referred material, 
its incidence of therapeutic abortion will be high if judged bj' average statistics 
or the statistics of clinics which tend to sidestep the unpleasant responsibility of 
such cases. Local circumstances and prejudices pla}- a most important role in. 
this problem of incidence. Certainty, here in Marjdand thej' represent probabty 
the chief factor in the frequencj' of therapeutic abortion in the various hospitals. 

One other point deserves consideration. The presentation in question empha- 
sizes fetal wastage but ignores the ultimate maternal mortality which is implicit 
in too rigorousty" withholding therapy'. Indications for therapeutic abortion must 
be based upon experience with the risks which threaten the lives of sick pregnant 
women. No obstetrician of integrity advocates departure from such indications, 
I)ut in stressing the necessity of strict standards, it must not be forgotten that 
reduction in maternal mortality is still the paramount aim of modern obstetrics. 


Baltuiore, Md. 
October 5, 1944. 


NiCHOLSOX j. EASTJtAX, M.D, 


Reply by Dr. Cosgrove 

To the Editor: 

In repty to Dr. Eastman, I desire to comment as follows: 

First, please believe there was no invidious purpose in ha^’ing picked out a 
particular \’ear which showed this incidence of therapeutic abortions especialh' 
high. In all the figures quoted, I strove to get the most recent figures available, 
so as to reflect current practice. Had we had an incidence which made possible 
a compilation of our figures in relation to similar short period.s, I would have 
reported ours on that basis. But it is perfeetty obvious whj' I could not do this. 
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I stated specifically in niy paper that I did not in the least desire to sit in 
judgment on other men’s conscientious acts, nor to question the conscience of any 
individual. Certainly no one ivould dare to impugn the high ideals and conscience 
of men like Profs. Williams, and Bergland and Dr. Eastman. effort rvas to 
establish a common criterion for the application of conscientious activities, and 
quoting our broad experience, to perhaps rid men’s minds of ivhat I believe 
are in many cases '‘bugaboos” in the mental approach to the relation between 
obstetrics and other conditions. In this connection, it is entirely possible that 
concepts accepted by Dr. Williams many years ago may have influenced the 
thought in his clinic through all the years since. 

The fact that we onl}' aborted three cases of vasculorenal disease does not at 
all mean that those were the only cases of this condition we have seen in our 
material. It merely means that our attitude even tow'ard these very ominous 
cases is perhaps different 'from that of other clinics. I attempted some discus-sion 
of this attitude in my paper. 

We do seem, in this community, curiousljq to see relatively few carcinomata 
of the cervix in childbearing women. I have checked this matter in the experi- 
ence of several of the most competent and active members of our staff, in relation 
to their verj' large private material. However, the fact that we would not abort 
them, that is, attempt emptying the uterus as a special, separate procedure, does 
not at all mean we would withhold proper treatment of such cases. We would 
subject them to irradiation or extirpation of the uterus, or any combination of 
such measures judged best in the individual ease, without regard to the presence 
of a conceptus in the diseased uteru-s. This because we think this is better treat- 
ment than the prior or simultaneous employment of .surgery to empty the uterus. 
Even the spontaneous expulsion of the conceptus through, the diseased cervix is 
a less dangerous trauma than, for instance, hysterotomy. 

Of course, we have seen numbers of cases of known rheumatic heart disease, 
some of them with history of recent failure, or in actual failure when seen. Here 
again, our attitude is that abortion is not a justiflable procedure to apply to these 
.cases. Instead we place great emphasis on adequate medical treatment of these 
conditions, believing that we are justified in our experience in concluding that if 
the medical control and treatment are adequate, the pregnancy may be virtually 
ignored except as emphasizing the stringency of medical control nece-ssary. 

Dr., Eastman’s belief that a disproportionate number of cases legitimate!}' 
neces.sitating therapeutic abortion are diverted to other institutions in the terri- 
tOT}' of the Margaret Hague Maternity Hospital by reason of the known attitudes 
of our own staff, is of course one which immediately occurs to the mind of any- 
one considering the local situation, and I have been at some pains to ascertain 
how far this may be true. 

In a period during which this hospital delivered over 7,000 living births, there 
were 4,292 living births in other institutions in the county, the same area served 
by the Margaret Hague Maternity Ho.spital. Among these 4,292 living births, 

I have been able to obtain a record of only four therapeutic abortions, two for 
diabetes, one for tuberculosis and one for pyelonephritis. This is a rate of one 
in 1,073, definitely higher than our own published rate, but still by no means high 
enough to give credence to the belief that the other hospitals in this community 
practice therapeutic abortion in a disproportionate ratio. 

Of course there are two unrecognized ho.spitals in this area, both small, ■where 
the incidence of abortion might well be in higher ratio than is consistent with 
any standard of good practice. These hospitals, however, are not attended by 
.such men of good conscience as we like to think of ourselves being, and therefore, 
the work done therein would be quite beyond the pale of our discussion. Un- 
doubtedly, such institutions also e.xist in other representative communities. 

I ■n'ill by no means plead guilty to inclusion in those ‘‘clinics which tend to . 
sidestep the unpleasant responsibility of such cases.” This clinic has never re- 
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fused to care for any case presented to it, nor transferred any case to another 
institution in an effort to sidestep anything unpleasant in relation to care of 
material coming to it. There are a number of men on this staff, including myself, 
who have done therapeutic abortions, and would have no hesitation whatever in 
inducing abortion if they honestly believed it necessary. I am glad to sa.y that 
these men, with one possible exception, concur in the belief that the ultracon- 
servatism of this clinic in relation to therapeutic abortion is good obstetrics. 

One further point I would take i-ssue on. Dr. Eastman states we ignore '‘the 
ultimate maternal mortalitj' which is implicit in too rigorously withholding 
therapj'. ” We do not ignore what is called the ultimate maternal mortality. 
But we do feel that this is a factor difficult to calculate, and that it may be 
conserved at least as well bj' additional emphasis on the medical treatment of 
complicating conditions, as b^* resort to a procedure that does utterlj’- ignore the 
inherent right to life of human beings. 

It occurs to me that there is perhaps one great difference in the experience of 
our two clinics. Johns Hopkins is eminently a referral and consultation center 
for a large area of the country. Ours serves only a relatively limited localitj'. 
The graduates of Johns Hopkins look to it for help in their own problems, and 
refer their own difficulties for solution on a relatively tremendous scale. It is 
probably true that manj^ of his most difficult problem eases come to Dr. Eastman ’s 
service from more or less great distances. Inasmuch as this is true, it maj' vary 
well be that he has an overload of those cases concerning which individuals super- 
ficially as different as he and m^'^self in our approach to them, might conceivably 
get much closer together in our consideration of those particular cases. 

Finallj’-, I think that the work and results of this clinic sufficiently attest that 
we are alert to the reduction of maternal mortality as the paramount aim of 
modern obstetrics. As society realizes increasingly the necessity for adequate 
medical care of handicapped obstetric patients of every sort, the closer wo will 
be to the possibility of stajdng true to that paramount aim, and, at the same time, 
of applying stricter standards than we have heretofore been able to, in respecting 
the rights of the unborn. ^ Cosgrove, M.D. 

.Jersey City, N. .1, 

October 30, 1944. 


Is Abortion Murder? 

To the Editor: 

In an article entitled “A Consideration of Therapeutic Abortion” and published 
in the September, 1944, issue of the .Journal, the author employs the word “mur- 
der” in describing the procedure. Now in my belief, murder is an unpleasant and 
ugly word. His definition of murder: premeditated destruction of Imman life, is 
excellent as far as it goes, but it does not go far enough. One word is needed for 
completion, namely, malice. Because he has incorporated the word premeditated 
in definition, one would imply that destruction of human life is not murder unless 
it is premeditated, and I merely call attention to the fact that the premeditalion 
must be with malice. I substantiate my viewpoint with definitions from Webster’s 
International Dictionary. 

Murder — n — The offense of killing a human being with malice, pretense, or 
aforethought, express or implied; intentional and unlawful homicide. 

Murder — v — To kill with premeditated malice; to kill (a human being) will- 
fully, deliberated^ and unlawfully. 

IMauslaughter — (law) The unlawful killing of a man, either in negligence or 
incidentally to the commission of some unlawful act, but without .specific malice, 
or upon a sudden excitement of anger. 

Homicide — (horn o man — caedere to cut) The killing of one human being by 
another. Homicide is of three kinds: justifiably, as when the killing is per- 
formed in the exercise of a right or performance of a dut\'; excusable, as when 
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done altliough not as a duty or right, yet M’itliout culpable or criminal intent; 
and felonious or involving what the law terms malice; the latter may be either 
manslaughter or murder. 

Because of the incomplete definition, I believe Dr. Cosgrove has been led 
somewhat astray. What frequently’’ is spoken of as murder and justifiable murder 
is not murder at all, as no malice is involved, either according to law or the con- 
science of the individual. It is homicide. 

PittsfieijD, Mas.s. JI.D. 

October 4, 1944. 


Reply by Dr. Cosgrove 

To the Eclitor: i. J J & . 

In response to the above letter from Dr. Jones, I desire to comment as follows: 

I am pleased that my article elicited your interest sufficiently to inspire so pains- 
taking a commentary, and apjircciatc your expressing your enjoyment of it. 

Of course "murder is an unpleasant and ugly word.” That is one reason that 
I deliberately' used it, to arrest attention and provoke serious thought. And, of 
course, I had not failed to familiarize my'.self with all the definitions quoted by 
Dr. Jones before using it. 

But, in cognizance of all that he says as to its meaning, and granting that in the 
destruction of the previable fetus the operator is not actuated by' personal malice 
("enmity of heart; malevolence; ill-will”), yet that destruction can hardly- be 
conceived to be activated by charity- toward the creature destroyed. 

In extension of this thought, part of Dr. Jones’ own quoted definition say-s 
that the word murder used as a noun is, "The offense of killing a human being 
with malice, pretense, or aforethought, express or implied. ’ ’ 

Please note the last word of that quotation; the "malice” need only- be im- 
plied. This qualification is illuminated by' part of the definition of malice accord- 
ing to the same dictionary- on which y-ou rely-, as follows: "IMalice, n . . . 4. Law 
. . . legal malice . . . does not necessarily- consist in malice in fact, or actual 
male\-olence toward the person injured ... it may consist in implied malice, that is 
. . . wanton disregard of the rights of others.” 

Therefore, murder may in some cases be adequately- defined as the premeditated 
killing of a human being with wanton disregard of the rights of the victim. So 
defined, I consider my- use of the word murder to designate the destruction of a fetus 
to be entirely justified. Cosgrove, M.D. 

Jersey City, N. J. 

October 16, 1944. 


Postgraduate Education for Returning War Doctors'" 


To the Editor: 


The receipt of an inquiry- from the American Board of Obstetrics and Gyne- 
cology- regarding the assignment, -work, and disposition of Diplomates by the 
Armed Forces is further reassuring evidence of the group’s interest in the in- 
tegrity- and improvement of the specialty, and implies a desire to aid the younger 
men who have been temporarily- detached from orthodox practice and training. 

It is evident that the Medical Bureaus of the various services have devoted 
much time and thought to the disposition of Medical Ofiicers. The discrepancies 
are rare and are usually temporary. Tliis is truly remarkable when the enormity, 
exactness, and grimness of the business of waging this war is considered; where 
a functioning doctor is the prime need and desire is necessarily secondary. It is 


.Nr.jMtr.nc nr fi'jsortions contained herein are the private ones of the writer 
and are not to be construed as oflicial or reflecting- the views of the Navj- Department 
or the Naval Service at large. 
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logical that the men in this specialty wished general duty, since the dependent 
clinics and Wonien’s Corps constitute the onlj’’ billet for such special work. The 
services are serious in their desire that the men be assured that their families 


will be cared for through regular private arrangements when practicable. Soon 
the gynecologically and/or obstetrically trained officers meet with only mild 
hilarity the frequent interrogation, “Who in the Army and/or Navj’- is going to 
have a baby?” It is the military counterpart of the compelling perennial of 
“never having lost a father.” 

It is right that the Board should be concerned about the potential and avowed 
candidates who were preparing for this specialty. The training that allowed the 
specialist to carry on the duties of a Medical Officer should be reciprocal, cer- 
tainly in the foundation. It is unnecessary to recall the similarity in problems 
of hemorrhage, shock, infection, prophj'laxis, and various medical and surgical 
complications regardless of the type of practice. These men are familiar with 
morbid processes. 

In talking with these younger men, one is impressed with their eagerness to 
complete their formal training. The first information they seek is that coneern- 
ing opportunities that might be available for them after the Avar. They are proud 
of the sacrifice that the institutions liaA'e made and of the splendid manner in 
Avhich they have maintained their professional integrity during trying times and 
Avould be most reluctant to see the training standards lowered. There is no 
desire to take the place of the regular!}' appointed residents Avho were called 
away. The simple question is, “Will it be possible to secure an association with 
recognized groups where information and methods can be brought up to date, 
with possible recognition by the Boards?” 

One Avho has attended the meetings of the two national societies, the Obstetric 
Congress, the various sectional groups, and the sections of the larger general 
associations is constantly impressed by the spontaneous and genuine interest of 
these leaders in the younger men and their eagerness to assist in the training. 
In all probability, measures have already been initiated by these groups and it is 
anticipated that the so-called “G-I Bill of Eights” Avill be a help, howeA’'er, this 
is not generally known by the men in detached stations. 

In a recent communication from Dean Dardson, of Duke UniA^ersity Medical 
School, the Avriter was not surprised to hear that plans are being considered to 
aid men Avho desire Pediatric training. The plan would easily be applicable in 
obstetrics and gynecology throughout the United States. North Carolina is a 
“rural” state, has three medical schools that live in relative harmony. The 
men stick to their specialty, good hospital facilities are available, and the ma- 
jority of the recognized specialists are Board members. The medical schools 
Avould receive and evaluate the applications, assign the applicants to the par- 
ticipating institutions and specialists, and the faculty ’s members would aid in the 
instruction if needed. The men could be rotated and brought together at inter- 
A'als. The matter of costs, etc., could be agreed upon. This one plan, and it could 
easily be the wrong one, suggests the possibility of exercising the grand American 
prerogatiAm of appointing a committee, which somtimes leads to definitive action. 

The returning Medical Officers are used to a fairly rugged life. Many haA-e 
not participated in competitiA'c practice. Their way of living is adjusted to a 
fixed income and, except during combat, their Avork and rest are regulated. Under 
such circumstances it is easily understood why many AAdll be content to work 
for some agency. The usual interest and manifest altruism of the splendid 
societies previousty mentioned should adequately prove the advantage of the 
system of medicine as generalty practiced throughout America. The postwar 
transition probably will not be so difficult and can be accomplished with few 


dislocations. 


Egbert A. Boss, 


Commander (MC) USNE. 


October 14 , 1944 . 
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Urology Award 

Tlie American Urological Association ofTers an annual award "not to exceed 
•$1500’’ for an essay (or essaj's) on the result of some specific clinical or laboratory 
research in urology. The amount of the prize is based on the merits of the work 
presented, and if the Committee on Scientific Research deem none of the offerings 
worthy, no award will be made. Competitors shall be limited to residents in 
urology in recognized hospitals and to urologists who have been in such specific 
practice for not more than five years. All interested should write the Secretary, 
for full particulars. 

The selected essay (or essays) will appear on the program of the forthcoming 
.Tune meeting of the American Urological Association. 

Essaj’s must be in the hands of the Secretary, Dr. Thomas D. Moore, 8f)f) 
iladison Avenue, klernphis, ’I’ennessee, on or before lifarch 15, 1945. 


American Board of Obstetrics and Gynecology 

Examinations 

The next written examination and review of case histories (Part I) for candi- 
dates will be held in various cities of the United States and Canada and In' 
special arrangements at Arm}' and Navy Stations on Saturday, February ,3, 1945, 
at 2:00 p.m. Candidates who succes.sfully complete the Part I examination proceed 
automatically to the Part II examination held later in the j'car. All applications 
for this year’s examinations must be in the office of the Secretary by November 
15, 1944. 

Arrangements will be made so far as is possible for candidates in Military' 
Service to take the Part I e.xamination (written paper and submission of case 
records) at their places of duty, the written examination to be proctored b,v the 
Commanding Officer (medical), or by a Medical Officer designated bj' him. Mate- 
rial for the written examination will be sent to the proctor several weeks in 
advance of the examination date. Candidates in Military Service who wish to 
do so may send their case records in advance of the examination date to the office 
of the Secretary. All other candidates should present their case records to the 
examiner at the time and place of taking the written examination. 

The Office of the Surgeon General (U. S. Arm}-) lias issued instructions that 
men in Service, eligible for Board examinations, be encouraged to applj' and that 
they may be ordered to Detached Duty for the purpose of taking these examina- 
tions whenever possible. The Office of the Surgeon General of the U. S. Navy 
presumably takes a similar attitude on this matter. 

The place of the Board ’s Part II examination in ila}' or .June, 1945, has not 
yet been decided, but it is likely to be held in that city nearest to the largest 
group of candidates. The exact time and place will be announced later. 

If a candidate in Service finds it impossible to proceed with the examinations 
of the Board, so that his plans are thus interrupted, deferment of parts of these 
without time penalty will be granted under a waiver of our published regulations 
covering civilian candidates. 

For further information and application blanks, address Dr. Paul Titus, Sec- 
retary, 1015 Highland Building, Pittsburgh (6), Penn.sylvania. 

Paui. Titus, M.D. 


October 19, 1944. 
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Abortion, effect of travel on incidence of 
(Diddle), 35-1 

is it murder? (Jones), 895 (Corre- 
spondence) 

tlierapeutic (Eastman), S92 (Corre- 
spondence) 

consideration of (Cosgrove and Car- 
ter), 299 

Abscess, central, of ovary (Lavarcllo), 
290 (Abst.) 

Abstracts, 136, 283, 435, 741, 882 
Acid jelly, antiseptic buffered, vaginitis 
treated ivitli (Brouglier), 523 
Actinomycosis of ovar.v (Aluimada, et 
al.), 288 (Abst.) 

Acute appendicitis and pelvic inflamma- 
tory disease, diagnostic con- 
fusion between (Boyce), 140 
(Abst.) 

pelvic tliromboplilebitis treated witli 
continuous caudal anesthesia 
(Ellis and Sheffery), 241 
Adenocarcinoma of body of uterus aris- 
ing from a benign endome- 
trial polyp: report of case 
(Ferris and Dockorty), 283 
(Abst.) 

papillary of ovarj- (Pineda and Por- 
res), 888 (Abst.) 

Albuminuria, orthostatic developing late 
in pregnancy (Simon), 717 
Alcohol subarachnoid injections in treat- 
ment of genital neoplasms 
(Nestarez and Franco), 888 
B'^bst.) 

Allergic (angioneurotic) edema and oli- 
gairla, unusual case of, asso- 
ciated with pregnancy 
(Seley), 720 

Alpha-estradiol and ethinyl estradiol, 
oral substitution therapy with 
(Harding), 181 

Amenorrhea, endometrial pattern before 
and after treatment for 
(Bickers), 58 

secondary, Zondek’s simplified treat- 
ment of (Finkler), 26 
American Board of Obstetrics and Gyne- 
cologj', candidates certified 
by, 297 

examinations of, 446, 597, 747, 

898 (Items) 

Gynecological Society, papers of, 749- 
881 

Obstetrical and Gynecological So- 
cieties, roster of, 147, 591 
Analgesia and anesthesia, 136, 885 

(Absts.) 

for obstetrics, inhalation methpds 
(Conroy), 81 

continuous caudal, cesarean section un- 
der (Lull and Ullery), 284 
(Abst.) 

supplementary report (Lull and 
Ullery), 235 


*July, pp. 1-148; August, pp. 149-298; 
600; November, pp. 601-748; December, pp. 
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Analgesia, continuous caudal — Cont’d 

comparative analysis of drugs in 
(McClellan and Williams), 
617 

in normal and complicated labor: 
report of a death (Volpitto, 
et al.), 136 (Abst.) 
in obsteti’ics: a commentary (Bap- 
tisti, Jr.), 103 

of Hingson and Edwards (Magal- 
haes), 886 (Abst) 

obstetric with barbiturates (Leon), 886 
(Abst.) 

obstetrical, in private patients (Han- 
ley), 887 (Abst.) 

An.-ilgesic, obstetric, pctliidine (Gallen, et 
al.), 887 (Abst.) 

Anatomy, anomalies, 884 (Abst) 

Anemia, hemolytic, of newborn infant, 
observations on Rh factor in 
relation to (Lubinski, et at), 
464 

in pregnancy (Evans), 744 (Absts.) 

Anesthesia, an.algesia, 136. 885 (Absts.) 
and analgesia for obstetrics, inhalation 
methods (Conroy), 81 
continuous caudal, acute pelvic throm- 
bophlebitis treated with (Ellis 
and Sheffery), 241 
in obstetrics (Carengelo), 136 
(Abst.) 

(Levine, et at). 886 (Abst) 
variations of female sacrum and 
significance in (Trotter and 
Letterman), 885 (Abst.) 
with pontocaine : obstetrician’s 

viewpoint (Fitzgerald, et al.), 
94 

with procaine hydrochloride in 240 
obstetric patients (Alengert), 
100 

in obstetrics, particularities of (De- 
.flranjo), 885 (Abst.) 
local (Buxbaum), 90 
low spinal, during labor in cardiac 
failure cases (Burton), 887 
(Abst) 

sodium pentothal in obstetrics (Hell- 
man, et at), 851 

Anomalies, anatomy, 884 (Absts.) 

Anovulatoo' menstruation (Mackey). 437 
(Abst) 

fi’equency of as determined by endo- 
metrial biopsy (Levan and 
Szanto), 75 

Antepartum study of fetal polarity and 
rotation (Weisman), 550 

Antiseptic buffered acid jelly, vaginitis 
treated with (Brougher), 523 

Antisepsi.s, vaginal : comparative study of 
bimerphen solution in 910 
consecutive deliveries 
(Gates). 246 

Antispasmodics, action of certain on 
uterine muscle (Solomons and 
Widdens), 438 (Abst) 

Appendicitis, acute and pelvic inflamma- 
tory disease, diagnostic con- 
fusion between (Boyce), 140 
(Abst.) 

ovarian lesions simulating (McLaugh- 
lin), 141 (Abst) 

Arrhenoblastoma of ovary (Johnson), 
724 

Aschheim-Zondek reactions negative in 
two cases of chorionepithe- 
liomas (Tuchschmid), 889 
(Abst) 


September, pp. 299-446 ; October, pp. 447- 
749-912. 
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Ascites and hydrothorax (Meigs’ syn- 
drojne), report of 78 cases 
witli special reference to pro- 
duction of (Rubin, et ah), 
601 

witl) tlicconia of ovary (Meigs’ syn- 
drome), (Mendel and Ty- 
rone), 271 

Ascorbic acid, gonad, al stimulation by 
(Murray), 144 (Abst.) 

As])hyxia neonatorum, late effects of se- 
vere (Darke), 713 (Abst.) 

B 

Bacteremia, salmonella choleraesuis dur- 
ing pregnancy (Neter, et ah), 
222 

Bacteriologic and clinical aspects of 
gonorrhea in female (Cohn 
and Grunstein), 339 

Baldwin technique, congenital absence of 
vagina treated by (O’Neill), 
141 (Abst.) 

Barbiturates in obstetric analgesia 
(Leon), 886 (Abst.) 

Ba.sal metabolic gain during pregnancy, 
relation of, to nonpregnant 
basal metabolism (Son tag, et 
' ah), 315 

metabolism in menopause (Alvarez, et 
ah), 437 (Abst.) 

of mother in pregnancj', status of in- 
fant at birth as related to 
(Sontag, et ah), 208 

Bimerphen solution in 910 consecutive 
deliveries, comparative study 
of : vaginal antisepsis 

(Gates), 246 

Biopsies, minimal histological changes to 
justify diagnosis of cervical 
cancer (TeLinde and Galvin), 
774 

Biop.sy, endometrial, frequency of anovu- 
latory menstruation as deter- 
mined by (Levan and 
Szanto), 75 

Bladder neck obstruction in women 
(Borras), 291 (Abst.) 
urinary, female, lymphatics of 
(Powell), 891 (Abst.) 

Bleeding Intermenstrual, physiological, 
gross or microscopic as pos- 
sible diagnostic aid in ab- 
dominal pain studies (Ruther- 
ford), 439 (Abst.) 

Blood of newborn infants, regulation of 
level of vitamin A in (Lewis, 
et ah), 142 (Abst) 
type, Rh practical clinical importance 
and project for collection and 
preparation of suitable Rh 
typing serum for, 294 (Item) 

Bony abnormalities, some acquired in- 
fluencing conduct of labor 
(Voegelin and McCall), 361 

Botryoides sarcoma (Dwyer), 119 

Braxton Hicks (See Hicks) 

Breast, cancer of, treatment with male 
sex hormone (Pels), 899 
(Abst) 

Brenner tumor of ovary associated with 
sarcomatous change in fi- 
bromyomata uteri (Austin 
and Ramsey). 263 

Brooklyn Gynecological Society, tran.sac- 
tions of, 597 


Calciflcation diffuse, of placenta demon- 
strable in vivo (Thomas), 882 
(Abst.) 

in cephalhematomata of newborn in- 
fant (Morgan), 702 
Cancer, breast, treatment with male sex 
hormone (Pels), 889 (Abst) 
cervical, miriimal histological changes 
in biopsies to justify diag- 
nosis (TeLinde and Galvin), 
774 

cervix, Wertheim’s operation m 
(Horta), 889 (Abst) 


Carcinoma, endometrial, relationship of 
granulo.sa-cell tumors of 
ovary (Ingraham, et al.), 760 

of cervix during pregnancy, treatment 
of (Jones, Jr., and Neill, Jr.), 
447 

Wertheim operation (Meigs), 742 
(Abst) 

of fundus uteri, late recurrence in 
(Barrows), 422 

ovarian, postmenopausal (Brody), 417 

ovary, embryonic in girl 13 years of 
age (Goldstein), 129 

uterine cervix: prognosis and treatment 
(Morton), 283 (Abst) 

Cardiac failure case.s, low spinal anes- 
thesia during labor in (Bur- 
ton), 887 (Abst.) 

Catamenial tampons, study of commer- 
cially manufactured (Wide- 
nius), 510 

Caudal analgesia continuous, cesarean 
section under (Lull and Ul- 
lery), 284 (Abst.) 
supplementary report (Lull and 
Ullery), 235 

comparative analysis of drugs in 
(McClellan and Williams), 
617 

in normal and complicated labor: 
report of a death (Volpitto, 
et ah), 136 (Abst) 
in obstetrics; a commentary (Bap- 
tist!, Jr.), 103 

of Hingson and Edwards (Magal- 
haes), 886 (Abst.) 

anesthesia continuous, acute pelvic 
thrombophlebitis treated with 
(Ellis and Shefferj'), 241 
in obstetrics (Carengelo), 136 
(Abst) 

(Levine, et ah), 886 (Abst) 
with pontocaine : obstetrician's 

viewpoint (Fitzgerald, et ah), 
94 

with procaine hydrochloride in 240 
obstetric patients (Mengert), 
100 

Cephalhematomata of newborn infant 
calciflcation in (Morgan), 702 

Cervdeal cancer, minimal histological 
changes in biopsies to justify 
diagnosis (TeLinde and Gal- 
vin), 774 

mucus and its correlation with basal 
temperature, measurement of 
cyclic variations in quantity 
of (Viergiver and Pommer- 
enke), 321 

.secretion, effect of pregneninolone 
(ethinyl testosterone) upon 
human (Birnberg, et ah), 143 
(Abst) 

Cervix, carcinoma of, during pregnancy 
treatment of (Jones, Jr., and 
Neill, Jr.), 447 

Wertheim operation (Meigs), 742 
(Abst) 

manual dilatation under caudal ane.s- 
thesia of (Greenhill), 594 
( Correspondence ) 

pathology of malignant neoplasm, co- 
incident with pregnancy 
(Maino, et ah), 806 

uterine, carcinoma of : prognosis and 
treatment (Morton), 283 
(Abst) 

Wertheim’s operation in cancer of 
(Horta), 889 (Ab.st) 

Cesarean section, 284, 890 (Absts.) 

(ICasscbohm and .Schreiber), 738-739, 
(Correspondence) 

(Vickers), 891 (Abst) 
abdominal at Cleveland Maternity 
Hospital (Barney, et ah), 7,33 
modern (h/Con), 890 (Abst.) 
as indication for dynamics of uterus 
(Dubrov.sky), 890 (Abst) 
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Cesarean section — Cont’d 


at Bronx Hospital : an analysis of 
494 operations in 20,763 de- 
liveries (Rosensohn, et al.), 
274 

character of va&inal delivery follow- 
ing (ilvuder and Hotter), 371 
intraperitoneal sulfanilamide treat- 
ment of infected cases in 
(Perez and Eclievarria), 284 
(Ahst.) 

manipulation to extract fetal head in 
low (Zecena), 284 (Abst.) 
morbidity and septic mortality in 
relation to type of operation 
(Briscoe), 16 

under continuous caudal analgesia 
(Lull and Ullery), 284 
(Abst.) 

supplementary report (Lull and 
XJllery), 235 

Cliemistry of ovarian cysts (AVatts and 
Adair), 1 

Chemotherapy local, in prophylaxis of 
mastitis (Austin), 387 
of trichomonas vaginalis infestations. 

ex’perimental basis for (Trus- 
sell and Johnson), 215 

Cliicago Gynecological Society, transac- 
tions of, 445 

Chorea gravidarum with report of case 
(Ruch), 392 

Cliorionepithelioma and hydatid mole, 
incidence, treatment and pre- 
vention of (Jeffreys and 
Graffagnino), 139 (Abst.) 
diagnostic and tlierapeutic considera- 
tion (Chevalier and Salaber), 
289 (Abst.) 

Chorionepitlieliomas : two cases with 

negative Aschheim-Zondek re- 
actions (Tuchschmid), 889 
(Abst.) 

Clamp, umbilical cord, simple (Fist), 
135 , , , 

Cleveland Maternity Hospital, abdominal 
cesarean section at (Barney, 
et al.), 733 

Clinical and bacteriologic aspects of 
gonorrhea in female (Cohn 
and Grunstein), 339 

Complications, labor, 293, 435 (Absts.) 
pregnancy, 142, 443, 743 (Absts.) 

Compressus, fetus (Uranga and Du- 
brovsky), 884 (Abst.) 

Condylomata acuminata of vulva, spon- 
taneous post-partum disap- 
pearance of massive (Footer), 
266 

Congenital absence of vagina treated by 
Baldwin technique (O’Neill), 
141 (Abst.) 

malaria (Cohen), 143 (Abst.) 

Conjugated estrogens-equine, oral treat- 
ment of ovarian deficiency 
with (Harding), 137 (Abst.) 

Continuous caudal analgesia, cesarean 
section under (Lull and 
Ullery), 284 (Abst.) 
comparative analysis of drugs in 
(McClellan and AVilliams), 
617 


in normal and complicated labor: 
report of a death (Volpitto, 
et al.), 136 (Abst.) 
in obstetrics: a commentary (Bap- 
tist!, Jr.). 103 

of Hingson and Edwards (Magal- 
haes), 886 (Abst.) 
under cesarean section : supple- 
mentary report (Lull and 
Ullery)', 235 

anesthesia, acute pelvic thrombo- 
phlebitis treated with (Ellis 
and Sheffery), 241 
in obstetrics (Carengelo), 136 
(Abst.) 

(Levine, et al.), 886 (Abst.) 
variations of female sacrum and 
significance in (Trotter and 
Lettcrman), 885 (Abst.) 




Anesthesia, acute pelvic — Cont’d 

w i t h pontocaine : obstetrician’s 

viewpoint (Fitzgerald, et al.), 
94 

with procaine hydrochloride in 240 
obstetric patients (Mengert), 
100 

Contraceptives, sterility, fertility, 143 
• (Absts.) 

Contraction, midplane pelvic clinical sig- 
nificance of (Thoms and Schu- 
maclier), 52 

Cord clamp, umbilical simple (Fist), 135 
transfusions in newborn infants 
(Mayes), 36 

umbilical prolapse of, with vagitus 
uterinus (Mitchell), 547 
true knots of (Hennessy), 528 

Correspondence. 738-740, 892-897, (Green- 
hill), 594, (Ivassebohm and 
Schreiber), 281, (Moore), 282, 
(Rosenfeld), 595 

Cyclic ovarian changes in artificial vag- 
inal mucosa (Ay re), 690 
variations in quantity of cervical mu- 
cus, measurement of, and its 
correlation with basal tem- 
perature (Viergiver and Pom- 
merenke), 321 

Cyclopropane-pi tuiti'in incompatibilitv 
(Belinkoff), 109 

Cyst, omental in tiiree-week-old female 
causing fatal ileus (Eich- 
waldK 142 (Abst.) 

ovarian, diagnosis of torsion of pedicle 
of (Hardt and Seed), 140 
(Abst.) 

Cysts, ovarian, chemistry of (Watts and 
Adair), 1 

D 

Death, maternal in Brooklyn, City of 
New York, hemorrhage as 
most important cause of 
(Gordon), 557 

Deaths in g>'necology (Miller), 824 

Deficiency nutritional, in etiologj* of 
menorrhagia, metrorrhagia, 
cystic mastitis and premen- 
strual tension (Morton, et 
al.), 439 (Abst.) 

Deliveries, comparative study of bimer- 
phen solution in 910 consecu- 
tive : vaginal antisepsis 
(Gates), 246 

Delivery in pregnancy complicated by 
serious rheumatic heart dis- 
ease, management of (Men- 
delson), 329 

vaginal, following cesarean section, 
character of (ICuder and Hot- 
ter) , 371 

Demerol (Guttman), 887 (Abst.) 

Descent phase — second stage of labor 
(Calkins), 798 

Diabetes and pregnancy (Bill and Posev, 
Jr.), 405 

Dilatation, manual of cervix under caudal 
anesthesia (Greenhill), 594 
( Cori-espondence ) 
of pelvis (Macleod), 293 (Abst.) 

Director!' of Medical Specialists, 146, 748 
(Items) 

Distention postoperative, prevention of 
(Parks), 434 

Doctors, postgraduate education for re- 
turning war (Ross), 896 (Cor- 
respondence) 

Drugs, comparative analysis of, in con- 
tinuous caudal analgesia (Mc- 
Clellan and Williams), 617 

Dysmenorrliea, psychodynamic and tliera- 
peutic aspects of functional 
(Wengraf), 475 

Dystocia, fetal from face presentation 
with forelying elbow (Gill), 
133 
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E 

Eclampsia without convulsions, hyperten- 
sion or coma (Reis and Ber- 
nick), 257 

Ectopic ■ pregnancy, advanced (De 
Queiroz), 287 (Abst.) 
analysis of 101 fatalities (Williams 
and Corbit), 841 

coexistent with uterine (Lawrence 
and Elsemore), 709 
interstitial (Thunig), 114 
Edema (angioneurotic) allergic and oli- 
guria, unusual case of, asso- 
ciated with pregnancy (Sc- 
ley), 720 

Education, postgraduate for returning 
war doctors (Ross), 896 
( Correspondence ) 

Ebbs, primate and embryos, recovery of 
(Hartman), 441 (Abst.) 
Elbow, forelying, fetal dystocia from face 
presentation with (Gill), 133 
Elderly, medical care of (Lee), 883 
(Abst.) 

Electrocardiography, fetal and stethog- 
raphy (Raley and Krell), 489 
Embryonic carcinoma of ovaiT in girl 
13 years of age (Goldstein), 
129 

Embryos and primate eggs, recovery of 
(Hartman), 441 (Abst.) 
Endocrine and vitamin therapy in nausea 
and vomiting of pregnancy 
(Hart, et al), 251 

treatment in gj'necology, limitations 
and possible hazards of 
(Novak), 137 (Abst) 
Endocrlnolog5% 137, 285, 891 (Abst.s,) 
an stomatologic practice (Caso), 285 
(Abst) 

Endometrial biopsy, frequency of anovula- 
tory menstruation as deter- 
mined by (Levan and 
Szanto), 75 

carcinoma, relationship of granulosa- 
cell tumors of ovary (In- 
graham, et al), 760 
development, effect of emotional shock 
on hormone release and 
(Loeser), 439 (Abst) 
pattern before and after treatment for 
amenorrhea (Bickers), 58 
Endometriosis, 138 (Abst) 
some observations oh (Hurd), 138 
(Abst) 

Endometrium after surgical removal of, 
and accidental endometriosis 
in regeneration of monkey 
uterus (Hartman), 440 
(Ab.st) 

implantation of as complement to hys- 
terectomy for uterine myomas 
(Pox), 741 (Abst) 

possible hormonal effect . on ovary of 
hysterectomized animals 
(Borras), 285 (Abst) 
Epinephrine, influence of, upon human 
gravid uterus (Woodburj' and 
Abrcu), 706 

Erythroblastosis, fetal (Rayona and 
Gori), 442 (Abst) 

Erythrosedimentation in complicated my- 
omas (D’Aquila), 290 (Abst) 
Estrogenic substance.s, new method of 
administering (Von Waten- 
wyl), 891 (Abst) 

Estrogens crystalline, treatment of surgi- 
cal menopause by implanta- 
tion of (Pineda), 436 (Abst.) 
-equine, oral treatment of ovarian de- 
ficiency with conjugated 
(Harding), 137 (Abst) 
Ethinyl estradiol and alpha-estradioI, 
oral substitution therapy with 
(Harding), 181 

testosterone (pregneninolone), effect 
upon human cervical secre- 
tion of (Birnberg. et al.), 143 
(Abst) ' 


Extrauterine and intrauterine coexisting 
pregnancies (King) , 287 
(Abst.) 

pregnancy, 287 (Absts.) 

P 

Pace presentation from fetal dystocia 
with forelying elbow (Gill), 
133 

Fatalities lOl, from ectopic pregnancrj', 
analysis of (Williams and 
Corbit), 841 

Female genital apparatus, war trauma of 
(DeMoraes), 289 (Ab.st.) 
tuberculosis in (Haas), 69 

sexual disorders, treatment by trans- 
plantation of pituitary (Beli- 
zan), 285 (Abst.) 

urinary bladder, lymphatics of (Pow- 
ell), 891 (Abst.) 

Fertility, contraceptives, sterility, 143 
(Absts.) 

Fetal dystocia from face presentation 
with forelying elbow (Gill), 
133 

electrocardiography and stethography 
(Paley and ICrell), 489 

erjdhroblastosis (Rayona and Gori), 
442 (Abst.) 

head in low cesarean section, manipula- 
tion to extract (Zecena), 284 
(Abst.) 

polarity and rotation, antepartum 
study of (Weisman), 550 

Fetus compressus, (Uranga and Dubrov- 
•sky), 884 (Abst) 

dead, with pregnancy near term in 
uterine horn and tubal gesta- 
tion near term (Infantozzi, et 
al.), 743 (Abst) 

Fibroma of ovary' in pregnant woman 
(Leon and Lascaro), 444 
(Abst) 

Fibromas, ovarian and theca-cell tumors 
(Rubin, et al), 601 

Pibromyomata uteri, Brenner tumor of 
ovary associated with sar- 
comatous change in (Austin 
and Ramsey), 263 

Flora, initial aerobic of newborn (prema- 
ture) infants’ nature, source 
and relation to ultraviolet ir- 
radiation and face masks, 
(Torrey and Reese). 443 
(Abst) 

Frog, South African, pregnancy test, use 
of (Shapiro and Zwaren- 
stein), 740 (Correspondence) 

G 

Genital neoplasms, treatment with sub- 
arachnoid alcohol injections 
(Nestarez and Franco), 888 
(Ab.st) 

tuberculosis in female (Haas), 69 

Geriatrics; medical care of elderly (Lee), 
883 (Abst) 

Gestation, interstitial pregnancy, with re- 
port of case of full-term 
(Grusetz and Polayes), 379 

Glands, hypogastric, lymphogranuloma- 
tosis of (Ahumada, et at), 
745 (Abst) 

Gonadal stimulation by ascorbic acid 
(Murray), 144 (Abst.) 

Gonorrhea in female, bacteriologic and 
clinical aspects of (Cohn and 
Grunstein), 339 

modem treatment of (Osmond), 746 
(Abst) 

Granulosa-cell tumors of ovary, relation- 
.ship to endometrial carcinoma 
(Ingraham, et at), 760 

Gynecologic operations, 291, 741 (Absts.) 

patients with urinaty symptoms, a re- 
view of 500 (Hochman), 141 
(Abst) ^ 

Gynecological diagnosis routine aid in 
hji^-sterosalpingography (Bern- 
stein), 189 
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Gynecology, 138, 287 (Absts.) 
deaths in (Miller), 824 
limitations and possible hazards of en- 
docrine treatment in (Novak), 
137 (Abst.) 

H 

Halban operation, treatment of prolapse 
of uterus by (Pretes), 741 
(Abst.) 

Hearing disturbances in postclimacteric 
women, hormone therapy in 
(Schuermann), 891 (Abst.) 

Heart disease and pregnancy (Sabathie), 
744 (Abst.) 

in pregnancy, prognostic aspects (Sode- 
man and King), 744 (Abst.) 

Hematoma, subdural in infanc.v (In- 
graham and Matson), 142 
(Abst.) 

Hemolytic disease of newborn infant, 
rhesus antibody in Rb-posi- 
tive mother causing (McCall, 
et al.), 742 (Abst.) 

Hemorrhage as most important cause of 
maternal death in Brooklyn, 
City of New York ; analysis 
of puerperal deaths of 1943 
(Gordon), 5 ,t7 

ovarian (Castallo and Feo),141 (Abst.) 

Herpes Gestationis : with report of two 
cases and survey of literature 
(Mueller and r.APP), 170 

Hicks (Braxton), version in modern ob- 
stetrics, application of (Reid 
and Aaberg), G30 

Hormonal effect of endometrium on ovary 
of hysterectomized animals 
(Borras), 285 (Abst.) 
tests in diagnosis of hydatidiform mole, 
value of fractional (Mac- 
Manus and Moore), 140 
(Abst.) 

Hormone, male sex treatment of cancer 
of breast (Pels), 889 (Abst.) 
release and endometrial development, 
effect of emotional sliock on 
(Loeser), 439 (Abst.) 
therapy of postclimacteric iiearing dis- 
turbances in women (Scliuer- 
mann), 891 (Abst.) 

Hydatid mole and chorionepithelioma, in- 
cidence, treatment and pre- 
vention of (Jeffreys and Graf- 
fagnino), 139 (Abst.) 

Hydatidiform mole, value of fractional 
hormonal tests in diagnosis of 
(MacManus and Moore), 14 0 
( Abst. ) 

Hydatiform mole treated by abdominal 
hysterectomy (Dominquez, et 
al. ), 888 (Abst.) 

Hydrothorax and ascites with thecoma of 
ovary (M e i g s ’ syndrome) 
(Mendel and Tyrone), 271 
(Meigs’ syndrome) and ascites: report 
of 78 cases with special refer- 
ence to production of (Rubin, 
et al.), 601 

Hypersensitivity to sulfonamide drugs, 
intradermal test for recogni- 
tion (Leftwich), 883 (Abst.) 

Hyperthyroidism and pregnancy (Kibel), 
553 

Hysterectomy, abdominal of hydatiform 
mole (Dominguez, et al.), 888 
(Abst.) 

supravaginal following supracervical 
pregnancy ( Stanley-Brown and 
Shields), 714 

vaginal after menopause for nonmalig- 
nant conditions (DeMoraes), 
741 (Abst.) 

Hystcrosalpingography, routing aid in 
gynecological diagnosis (Bern- 
stein), 189 


I 

Ileus, case of omental cyst in three- 
week-old female causing fatal 
(Bichwald), 142 (Abst.) 

Implantation of endometrium as comple- 
ment to hysterectomy for 
uterine myomas (Pox), 741 
(Abst.) 

of testosterone in cast pellets (Bishop), 
286 (Abst.) 

Incontinence, urinary functional in 
women (Phaneuf et al.), 138 
‘ (Abst.) 

Infancy, subdural hematoma in (In- 
graham and Matson), 142 
( Abst. ) 

Infant and maternal mortality rates in 
1943 (Cunningham), 278 

at birth as related to basal metabolism 
of mother in pregnancy, sta- 
tus of (Sontag, et al.), 208 

Infants, cord transfusions in newborn 
(Mayes), 36 

Infarction, placental as diagnostic cri- 
terion of maternal toxemia 
(Hill and Trimble), 622 

Infection, puerperal among 1,000 de- 
li v e r i e s, incidence of 
(Pereira), 745 (Abst) 

Inhalation methods, analgesia and anes- 
thesia for obstetrics (Con- 
roy), 81 

Intermenstrual bleeding, physiological, 
gross or microscopic as pos- 
sible diagnostic aid in ab- 
dominal pain studies (Ruther- 
ford), 439 (Abst.) 

Interstitial pregnancy, ectopic (Thunig), 
114 

with report of case of full-term gesta- 
tion (Grusetz and Polayes), 
379 

Intradermal test for recognition of hy- 
persensitivity to sulfonamide 
drugs (Leftwich), 883 (Abst.) 

Intraperitoneal sulfanilamide treatment 
in cesarean section of infected 
cases (Perez and Echevarria), 
284 (Abst.) 

Intrauterine and extrauterine pregnancies, 
coexisting (King), 287 
(Abst.) 

sulfanilamide packs, further studies 
on (Brown), 254 

Intravaginal packing following reduction 
of inverted uterus (Clahr and 
Wurzbach, Jr.), 729 

Involutional or menopausal psychosis 
(Quaranta), 435 (Abst.) 

Items, 146, 294, 446, 597, 747, 748, 898 

K 

Knots, true of umbilical cord (Hen- 
nessy), 528 

, L 

Labor, complications, 293, 435 (Absts.) 

conduct of third stage of (O’Connor). 
683 

continuous caudal analgesia in normal 
and complicated : report of a 
death (Volpitto, et al.), 136 
(Abst.) 

in cardiac failure cases, low spinal 
anesthesia in (Burton), 887 
(Abst.) 

mechanisms, pelvic model manikins to 
show pelvic shape and demon- 
■ strate (Moloy), 149 

second stage — descent phase (Calkins). 
798 

some acquired bony abnormalities in- 
fluencing conduct of (Voegelln 
and McCall), 361 

Leucemia, myelogenous complicating preg- 
nancy (Angelucci), 125 

Local anesthesia (Buxbaum), 90 

Lymphatics of female urinary bladder 
(Powell), 891 (Abst.) 
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Lymphogranuloma venei-cum in preg- 
nancy (Finn), 69G 

Lymphogranulomatosis of hypogastric 
• glands (Ahumada, et ah). 
745 (Abst.) 

M 

Malaria, congenital (Coiien), 143 (Abst.) 

Male sex hormone treatment of cancer of 
breast (Fels), 889 (Abst.) 

Malignancies, 283, 888 (Absts.) 

Malignant neoplasm of cervix coincident 
with pregnancy, pathology of 
(Maino, et ah), 80G 

Manikins, peivic model to show pelvic 
shape and demonstrate labor 
mechanisms (Moloy), 149 

Manipulation to extract fetal head in 
low cesarean section (Zc- 
cena), 284 (Abst.) 

Manual dilatation of cervix under caudal 
anesthesia (Greenhill), 594 
( Correspondence ) 
of pelvis (Macleod), 293 (Abst.) 

Masks, face, initial aerobic flora of new- 
born (premature) infant’s na- 
ture, source and relation to 
ultraviolet irradiation (Torrey 
and Heese), 443 (Abst.) 

Mastitis cystic, menorrhagia, metror- 
rhagia and premenstrual ten- 
sion, nutritional deficiency in 
etiology' of (Morton, et ah), 
439 (Abst.) 

local chemotherapy' in prophy'laxis of 
(Austin), 387 

Maternal and infant mortality' rates in 
1943 (Cunningham), 278 
deaths in Brookly'n, City' of New York, 
hemorrhage as most important 
cause of (Gordon), 557 
toxemia, placental infarction as a diag- 
nostic criterion of (Hill and 
Trimble), 622 

Medical care of elderly (Lee), 883 
(Abst.) 

Meigs’ syndrome (hydrothorax) and as- 
cites ; report of 78 cases with 
special reference to produc- 
tion of (Rubin, et ah), 601 
thecoma of ovary yvith ascites and 
hy'drothorax (Mendel and Ty'- 
rone), 271 

Membranes, prognosis and management 
of premature rupture of 
(Bishop), 45 

Menopausal or involutional psychosis 
(Quaranta), 435 (Abst.) 

Menopause, 435 (Abst.s. ) 
basal metabolism in (Alvarez, et ah), 
437 

female, treatment of, with methyl testo- 
sterone and stilbestrol (Kurz- 
rok and Rothbart), 437 
(Abst.) 

for nonmalignant conditions, vaginal 
hysterectomy after ( De- 
Moraes), 741 (Abst.) 
surgical, treatment of, by implantation 
of cry'stalline estrogens 
(Pineda), 43G (Ab.st.) 

Menorrhagia, control of, by prolactin 
(Ivupperman, et ah), 228 
metrorrhagia, cystic mastitis and pre- 
menstrual tension, nutritional 
deficiency in etiology' of (Mor- 
ton. et ah), 439 (Abst.) 

Menstruation, 437 (Absts.) 

anovulatory' (Mackey), 437 (Ab.st.) 
frequency' of. as determined by en- 
dometrial biopsy' (Levan and 

■ .Szanto), 75 

Metabolism ba.sah in menopause (Alvarez, 
et ah), 437 (Abst.) 
of mother in pregnancy, status of in- 
fant at birth as related to 
(Sontag. et ah). 208 
relation of basal metabolic gain during 
pregnancy t o nonpregnant 
basal (Sontag, et ah), 315 


Methyl testosterone and stilbestrol in 
treatment of female meno- 
pause (Kurzrok and Roth- 
bart), 437 (Abst) 

Metrorrhagia, menorrhagia, cystic mas- 
titis and premenstrual ten- 
sion, nutritional deficiency in 
etiology' of (Morton, et ah), 
439 (Abst) 

Mexican women, pelvis of (Rodiles), 885 
(Abst) 

Midplane pelvic contraction, clinical sig- 
nificance of (’T horns and 
•Schumacher), 52 

Miscellaneous, 440 (Absts.) 

Mobilization, myometrial (Ka.ssebohm 
and Schreibor), 435 (Abst) 

Morbidity' and mortality in surgical treat- 
ment of uterine tumors 
(Borras), 291 (Abst) 
and septic mortality in relation to type 
of cesarean section operation 
(Briscoe), 16 

Mortality and morbidity' in surgical treat- 
ment of uterine tumors (Bor- 
ras), 291 (Abst.) 

rates, maternal and infant in 1943 
(Cunningham), 278 

septic, and morbidity in relation to type 
of cesarean section operation 
(Briscoe), 16 

Mucofsa vaginal, cyclic ovarian clianges 
in artificial (Ayre), 690 

Mucus cervical, and its correlation with 
basal temperature, measure- 
ment of cyclic valuations in 
quantity' of (Viergiver and 
Pommerenkc), 321 

Myelogenous leucemia complicating preg- 
nancy (Angolucci), 125 

Myomas, ery'throsedimentation in compli- 
cated (D’Aquila), 290 (Abst) 
uterine, implantation of endometrium 
as complement to hy'sterec- 
tomy for (Fox), 741 (Abst) 

Myometrial mobilization (Kassebohm and 
Schreiber), 435 (Abst.) 

N 

Nausea and vomiting of pregnancy', vita- 
min and endocrine therapy' in 
(H.art, et ah), 251 

Necrology, Holden, Frederick Clark, 598 

Neoplasm, malignant of cervix coincident 
with pregnancy, pathology' of 
(Maino, et ah), 806 

Neoplasms genital, treatment witli .sub- 
arachnoid alcoliol injections 
(Nestarez and Franco), 888 
(Abst) 

Newborn, 142, 442, 742 (Absts.) 

infant, calcification in cephalhemato- 
mata of (Morgan), 702 
observations on Rh-factor in relation 
to hemoly'tic anemia of (Lu- 
binski et al.), 4 64 

infants, cord transfusions in (Mayes), 
36 

regulation of level of vitamin A in 
blood of (Lewis, et al.), 142 
(Ab.st.) 

New York Obstetrical Society, trans- 
actions of, 747 

Nutritional deficiency' in etiology' of 
menorrhagia, metrorrhagia, 
cystic mastitis and premen- 
strual tension (Morton, et 
al.), 439 (Abst.) 

O 

Obstetric analgesia witli barblturjites 
(Leon). 886 (Abst.) 
analgesic, pethidine (Gallen, et al. ). 
887 (Ab.st.) 

shock, present conception of treatment 
of (Ferrari), 293 (Abst.) 

Ob.stetrical analgesia in priv.ate patients 
(Hanley), 887 (Ab.st.) 

.Society of Philadelpliia, transactions of, 
145 



SUIJJECT INDEX 


909 


Obstetrics, analgesia and anesthesia for, 
inlialation metliods (Conroy), 
81 

anesthesia and its particularities (De- 
Aran Jo), 885 (Abst.) 
continuous caudal anesthesia in 
(Levine, et al. ), 886 (Abst.) 
sodiuni pentothal anesthesia in (Hell- 
man, et ah), 851 

Obstruction of bladder neck in women 
(Borras), 291 (Abst.) 

Oliguria and allergic (angioneurotic) 
edema, unusual case of. asso- 
ciated with pregnanev (Seley), 
720 

Omental cyst in three-week-old female 
causing fatal ileus (Eichwald), 
112 (Abst.) 

Operation, Wertlieim in cancer of cervix 
(Horta), 889 (Abst.) 

Oral substitution therapy with ethinyl 
estradiol and alpha-cstradiol 
(Harding), 181 

treatment of ovarian deficiency with 
conjugated estrogens-equine 
(Harding), 137 (Abst.) 

Orthostatic albuminuria developing late 
in pregnancy (Simon), 717 

Ovarian carcinoma, postmenopausal 
(Brody), -117 

cyclic changes in artificial vaginal mu- 
cosa (Ayre), 680 

cyst, diagnosis of torsion of pedicle of 
(Hardt and Seed), 140 (Abst.) 
cysts, chemistry of (Watts and Adair), 
1 

deficiency, oral treatment of, with con- 
J u g a t e d ostrogen.s-equine 
(Harding), 137 (Abst.) 
fibromas and theca-cell tumors (Rubin, 
et ah). 601 

hemorrhage (Castallo and Feo), 141 
(Abst.) 

histophysiologj', fundamental concepts 
of (Araya), 287 (Abst.) 
lesions simulating appendicitis (Mc- 
Laughlin), 141 (Abst.) 
pregnancy (Smiley and Kushner), 543 
primary pregnancy : report of three 
cases (Kuzma and Lillie), 268 
tumor registry conducted by American 
Gynecological Society, report 
of first 50 cases (Novak), 861 

Ovary, actinomycosis of (Ahum.ada, et 
ah), 288 (Abst.) 

after removal of. .at five months' gesta- 
tion with full-term pregnancy 
(Hoenig and Warner), 431 
arrhenoblastoma of (.Johnson), 724 
Brenner tumor of, .associated with sar- 
comatous change in fibromyo- 
mata uteri (Austin and Ram- 
sey), 263 

central abscess of (Lavarello), 290 
(Abst.) 

embrj’onic carcinoma of, in girl 13 
years of age (Goldstein), 129 
fibroma of, in pregnant woman (Leo and 
Lascaro), 444 (Abst.) 
granulosa-cell tumors of, relationship to 
endometrial carcinoma (In- 
graham, et ah), 760 
papillarj' adenocarcinoma of (Pineda 
and Porres), 888 (Abst.) 
possible hormonal effect of endometrium 
on hysterectomized animals 
(Borras), 285 (Abst.) 
primai’y melanotic sarcoma of (Otken), 
889 (Abst.) 

theca-cell tumors of (McGoldrick and 
Lapp), 409 

thecoma of, with ascites and hydro- 
thorax (Meigs’ syndrome) 
(Mendel and T.vi-one), 271 


P 

Packs, intrauterine sulfanilamide, further 
studies on (Brown), 254 
Papillary adenocarcinoma of ovaiT (Pi- 
neda and Porres), SSS (Abst.) 


Parturition and pregnancy, effect of pul- 
monary tuberculosis on 
(Cohen), 143 (Abst.) 

Pedicle of ovarian cyst, diagnosis of tor- 
sion of (Hardt and Seed), 140 
(Abst.) 

Pelvic contraction, clinical significance of 
midplane (Thoms and Schu- 
macher), 52 

inflammatory disease and acute ap- 
pendicitis, diagnostic confu- 
sion between (Boyce), 140 
( Abst. ) 

model manikins to show pelvic shape 
and demonstrate labor mecha- 
nisms (Moloy), 149 
thrombophlebitis acute, treated with 
continuous caudal anesthesia 
(Ellis and Sheffery), 241 
tuberculosis, roentgen therapy in female 
(McIntosh), 882 (Abst.) 

Pelvioscopic method of uterine suspension 
(Harrell). 139 (Abst.) 

Pelvis, manual dilatation of (Macleod), 
293 (Abst.) 

of Mc.xican women (Rodiles), 885 
(Abst.) 

Pentotbal (See Sodium pentothal) 

Pethidine as obstetric analgesic (Gallon, 
et ah). 887 (Abst.) 

Phemerol, clinical and bacteriologic study, 
as skin antiseptic (Brown, et 
ah), 883 (Ab-st.) 

Philadelphia Obstetrical Society, transac- 
tions of, 145 

Pituitary transplantation in treatment of 
certain female sexual dis- 
orders (Belizan), 285 (Abst.) 

P i t u i t r i n-cyclopropane incompatibility 
(Belinkoff), 109 

Placenta demonstrable in vivo by diffuse 
calcification (Thomas), 882 
(Abst.) 

Placental infarction as diagnostic criterion 
of niaternal toxemia (Hill and 
Trimble), 622 

Polarity, fetal and rotation, antepartum 
study of (Weisman), 550 

Polydactylism and spina bifida in one-egg 
twins (Quisenberry), 884 
(Abst.) 

Polyp, benign endometrial, adenocarci- 
noma of body of uterus arising 
from (Ferris and Dockerty), 
283 (AbsL) 

Pontocaine with continuous caudal anes- 
thesia : obstetrician’s view- 
point (Fitzgerald (et ah), 94 

Postclimacteric hearing disturbance in 
women, hormone therapy of 
(Schuermann), 891 (Abst.) 

Postgraduate education for returning war 
doctors (Ross), 896 (Corre- 
spondence) 

Postmenopausal ovarian carcinoma 
(Brody), 417 

Postoperative distention, prevention of 
(Parks), 434 

Post-partum spontaneous disappearance 
of massive condylomata acu- 
minata of vulva (Footer), 266 
sterilizations, report of 67 consecutive 
(Diamond), 260 

subclinical salpingitis, and one-child 
sterility, pathologic study 
(Black-Schaffer), 374 

Pregnancies, intrauterine and extrautei'ine 
coexisting (King), 287 (Abst.) 
twin with one twin blighted (Kindred), 
642 

Pregnancy, allergic (angioneurotic) 
edema and oliguria, unusual 
case of, associated with (Se- 
ley), 720 

and diabetes (Bill and Posey, Jr.), 405 
and heart disease (Sabathie), 744 
(Abst.) 

and hyperthyi-oidism (Kibel), 553 
and parturition, effect of pulmonarv tu- 
berculosis on (Cohen),' 143 
(Abst.) 

anemia in (Evans), 744 (Abst.) 
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complicated by serious rheumatic heart 
disease, management of de- 
livery in (Mendelson), 320 
complications, 142, 443, 743 (Absts,) 
ectopic advanced, (DeQueiroz), 287 
• (Abst.) - 

analysis of 101 fatalities (Williams 
and Corbit), 841 

coexistent with uterine (Lawrence 
and Elsemore), 709 
interstitial (Thunig), 114 
etiology and iiathology of some spon- 
taneous ruptures of uterus in 
(Perez), 743 

extrauterine, 287 (Absts.) 
full-term, after removal of remaining 
ovary at five jnonths’ gesta- 
tion (Hocnig and Warner), 
431 

heart in, prognostic aspects (Sodeman 
and King), 744 (Abst.) 
interstitial, with report of case of full- 
term gestation (Grusetz and 
Polayes), 379 

late, orthostatic albuminuria developing 
in (Simon), 717 

lymphogranuloma venei'eum in (Finn), 
G9G 

myelogenous leucemia complicating 
(Angeluccl), 125 

near term in uterine Iiorn and tubal ges- 
tation near term with dead 
fetus (Infantozzi, et al.), 743 
(Abst.) 

with prolapse of uterus (Patter- 
son), 722 

ovarian (Smiley and Ku.shner), .543 
pathology^ of malignant neoplasm of 
cervix coincident witli (Maine; 
et al.), 80G 

primary ovarian ; report of three cases 
(Kuzma and Lillie), 268 
relation of basal metabolic gain to non- 
pregnant basal metabolism 
during (Sontag, et al.), 315 
salmonella choleraesuis bacteremia dur- 
ing (Neter, et al.), 222 
spontaneous rupture of uterus in fourth 
month of (Schenck and 
Rader), 143 (Abst.) 
status of infant at birtli as related to 
basal metabolism of motlier in 
(Sontag. et al. ), 208 
supracervical following supravaginal 
hysterectomy (Stanley-Brown 
and Shields), 714 

test, use of South African frog (Shapiro 
and Zwarenstein), 740 (Corre- 
spondence) 

thrombocytopenic purpura in (Finn), 
497 

treatment of carcinoma of cervix during 
(Jones, Jr., and Neill, Jr.). 447 
tubal, recurrent in tuberculous salpingi- 
tis (Pink), 427 

tuberculosis in (Hull), 142 (AbsL), 
(Bonilla), 443 (Abst.) 
validity of two-hour rat test for human 
(Farris), 200 

•vitamin and endocrine therapy in nau- 
sea and vomiting of (Hart, et 
al.). 251 

volvulus complicating (iKohn, et al), 398 
weight changes and water balance in 
normal and toxic (Chesley), 
565 

Pregnant woman, fibroma of ovary in 
( Leon and Lascaro ) , 444 

(Abst.) 

Pregneninolone (ethinyl testosterone), ef- 
fect upon human cervical se- 
cretion of (Birnberg, et al.), 
143 (Abst.) 

Premature rupture of membranes, prog- 
nosis and management o f 
(Bisliop), 45 

Premenstrual tension, menorrhagia, me- 
trorrhagia and cy.stic mastitis, 
nutritional deficiency^ in, eti- 
ology of (Morton, et al.), 439 
(Ab.st.) 


Presidential address at G8th annual meet- 
ing of American Gynecological 
Society, 749 

Primate eggs and embryo.s, recovery of 
(Hartman), 441 (Abst.) 

Procaine hydrochloride in 240 obstetric 
patients with continuous 
caudal anesthesia (Mcngert), 
100 

Prolactin, control of menorrhagia by 
(Kupporman, et al.), 222 

Prolapse of umbilical cord witli vagitus 
uterinus (Mitchell), 547 
uterine (Schwartz), 138 (Ab.st.) 
uterovaginal, surgical treatment , of 
(Borras), 292 (Abst.) 
uterus, some considerations of (De- 
Vasconcellos), 741 (Abst.) 
treatment by H a 1 b a n operation 
(Fretes), 741 (Ab.st.) 
with near term pregnancy (Patter- 
son), 722 

Prostigmin in treatment of delayed period 
(Friedmann), 440 (Abst.) 

Puberal psychosis (Quaranta) , 438 

(Abst.) 

Puerperal deaths of 1943, analysis of 
(Gordon), 557 

infection among 1,000 deliveries, inci- 
dence of (Pereira), 745 
(Abst.) 

disinfection of vulva as prophylaxis 
against (Duck), 745 (Abst.) 

Puerperium, 745 (Absts.) 

Pulmonary tuberculosis, effect of preg- 
nancy and parturition o n 
(Cohen), 143 (Ab.st.) 

Purpura, thrombocytopenic, in pregnancy 
(Finn), 497 

Psychosis, involutional or menopausal 
(Quaranta), 435 (Abst.) 
puberal (Quaranta), 438 (Abst.) 

Pyridoxine hydrochloride treatment of 
radiation sickness (Maxfleld, 
.Tr., et al.), 882 (Abst.) 

R 

Radiation, 882 (Absts.) 
sickness, treatment with vitamin Bo 
(pyridoxine hydrochloride) 
(Maxfield, Jr., et al.), 882 

(Abst.) 

Rat test for human pregnancy, validity of 
two-hour (l<’arris), 200 

Reduction of inverted uterus following 
intravaginal packing (Clalir 
and Wurzbach, Jr.), 729 

Registry of ovarian tumors, report of first 
50 cases (Novak), 861 

Rh blood type, practical clinical impor- 
tance and project for collec- 
tion and preparation of suit- 
able Rh typing serum, 294 
(Item) 

factor, clinical significance of (Rey- 
nolds), 441 (Abst.) 
in relation to hemolytic anemia of 
newborn infant (Lubinski, ct 
al.), 464 

-positive mother, rhesus antibody in, 
causing hemolytic disease of 
newborn infant (McCall, et 
al.). 742 (Ab.st.) 

Rhesus antibody in Rh-positive mother 
causing hemolytic disease of 
newborn infant (McCall, ct 
al.), 742 (Abst.) 

Rheumatic heart disease, management of 
delivery in pregnancy com- 
plicated by serious (Mcndel- 
son), 329 

Roentgen therapy of pelvic tuberculosis 
in female (McIntosh), 882 
( Abst. ) 

Roster of American Obstetrical ami 
Gynecological Societies, 14 1 , 
599 

Rotation, antepartum study of fet.al po- 
larity and (Weisman), GaO 

Rupture, premature of membranes, prog- 
nosis and management of 
(Bishop), 45 
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Rupture — Cont’d 

uterus, in fourth month of pregnancy, 
spontaneous ( Schenck and 

Rader), 143 (Abst.) 
in pregnancy, etiology and pathologj' 
of some spontaneous (Perez), 
743 (Abst.) 


S 

Sacrum female, variations of : signifi- 
cance in continuous caudal 
anesthesia (Trotter and Let- 
terman), 885 (Abst.) 
Salmonella choleraesuis bacteremia dur- 
ing pregnancy (Neter, et al.), 
222 

Salpingitis, recurrent tubal pregnancj' in 
tuberculous (Pink), 427 
subclinical post-partum, and one-child 
sterility, pathologic study 
(Black-Schaffer), 374 
Sarcoma botryoides (Dwyer), 119 
primary melanotic of ovaiy (Otken), 
889 (Abst.) 

Second stage of labor — descent phase 
(Calkins), 798 

Secretion, effect of pregneninolone 
(ethinyl testosterone) upon 
human cervical (Birnberg, et 
al.), 143 (Abst.) 

Section (See Cesarean section) 

Septic mortality and morbidity in rela- 
tion to type of cesarean sec- 
tion operation (Briscoe), 16 
Shock emotional, effect of, on hormone 
release and endometrial de- 
velopment (Looser), 439 
(Abst.) 

obstetric, present conception of treat- 
ment of (Ferrari), 293 
(Abst.) 

Skin antiseptic, clinical and bacteriologic 
study of phemerol (Brown, et 
al.), 883 (Abst.) 

Society transactions. Brooklyn Gyne- 
cological Society, 597 
Chicago Gynecological Society, 145 
New York Obstetrical Society, 445, 
747 

Sodium pentothal anestliesia in obstetrics 
(Heilman, et al.), 851 
South African frog pregnancy test, use of 
(Shapiro and Zwarenstein), 
740 (Correspondence) 

Spina bifida and polydactylism in one- 
egg twins (Quisenberry), 884 
(Abst.) 

Sterility, fertility, contraceptives, 143 
(Absts.) 

one-child, and subclinical post-partum 
salpingitis, pathologic study 
(Black-Schaffer), 374 
some recent studies and investigations 
in (Sharman), 144 (Abst.) 
Sterilizations post-partum, report of 67 
consecutive (Diamond), 260 
Stetliography and fetal electrocardiog- 
raphy (Paley and Krell), 489 
Stilbestrol and methyl testosterone in 
treatment of female meno- 
pause (Kurzrok and Roth- 
bart), 437 (Abst.) 

Struma ovarii, clinical significance of 
(Gusberg and Danforth), 537 
Subarachnoid alcohol injections in treat- 
ment of genital neoplasms 
(Nestarez and Franco), 888 
( Abst. ) 

Subdural hematoma in infancy (Ingra- 
ham and Matson), 142 
(Abst.) 

Sulfanilamide intraperitoneal treatment 
in casarean section of in- 
fected cases (Perez and Eche- 
varria). 284 (Abst.) 
intrauterine packs, further studies on 
(Brown), 254 

Sulfonamide drugs, intradermal test for 
recognition of hypersensitivity 
(Leftwich), 883 (Abst.) 


Supracervical pregnancy following supra- 
vaginal hysterectomy (Stan- 
ley-Brown and Shields), 714 
Supravaginal hysterectomy, supracervical 
pregnancy following (Stan- 
ley-Brown and Shields), 714 
Suspension, uterine pelvioscopic method 
of (Harrell), 139 (-A.bst.) 


T 

Tampons, catamenial, study of commer- 
cial!}' manufactured (Wideni- 
us), 510 

Temperature basal, measurement of cy- 
clic variations in quantity of 
cervical mucus and its corre- 
lation with (Viergiver and 
Pommerenke), 321 

Testosterone implantation in cast pellets 
(Bishop), 286 (Abst.) 

Theca-cell tumors and ovarian fibromas 
(Rubin, et al.) 601 
of ovary (McGoldrick and Lapp), 
409 

Thecoma of ovary with ascites and hy- 
drothorax (Meigs’ syndrome) 
(Mendel and Tyrone), 271 

Therapeutic abortion (Eastman), 892 
(Correspondence) 

Third stage of labor, conduct of (O’Con- 
nor), 683 

Thrombocytopenic purpura in pregnancy 
(Finn), 497 

Thrombophlebitis, acute pelvic, treated 
with continuous caudal anes- 
thesia (Ellis and Sheffery), 
241 

Torsion of pedicle of ovarian cyst, diag- 
nosis of (Hardt and Seed), 
140 (Abst.) 

Toxemia, maternal, placental infarction 
as a diagnostic criterion of 
(Hill and ’Trimble), 622 

Transfusions, cord in newborn infants 
(Mayes), 36 

Transplantation of pituitary in treat- 
ment of certain female sexual 
disorders (Belizan), 285 
(Abst.) 

Trauma of female genital apparatus due 
to war (DeMoraes), 289 
(Abst.) 

Travel, effect of, on incidence of abor- 
tion (Diddle), 354 

Trichomonas vaginalis infestations, ex- 
perimental basis for chemo- 
therap}' of (Trussell and 
Johnson), 215 

Tubal gestation near term with dead 
fetus and pregnancy near 
term in uterine horn (Infan- 
tozzi, et al.), 743 (Abst.) 
pregnancy, recurrent in tuberculous sal- 
pingitis (Pink), 427 

Tuberculosis and pregnancy (Hull), 142, 
443 (Absts.) 

genital in female (Haas), 69 
of vulva (Bates and Rucker), 290 
(Abst.) 

pelvic in female, roentgen therapy of 
(McIntosh), 882 (Abst.) 
pulmonary, effect of pregnancy and 
parturition on (Cohen), 143 
(Abst.) 

Tuberculous salpingitis, recurrent tubal 
pregnancy in (Pink), 427 

Tumor, Brenner of ovary associated with 
sarcomatous change in flbro- 
myomata uteri (Austin and 
Ramsey), 263 

Tumors, granulosa-cell of ovary, rela- 
tionship to endometrial car- 
cinoma (Ingraham, et al.), 
760 

ovarian, registry of, report of first 50 
cases conducted by American 
Gynecological Society, 
(Novak), 861 
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Tumors — ConCd ' 

theca-cell and ovarian Hbromas (Ru- 
bin, et al.), GO] 
of ovary (McGoldrlck and 
409 

uterine, mortality and morbidity in 
surgical ti'eatment of (Bor-* 
ras), 291 (Abst.) 

Twin, pregnancies witli one bliglited, 

(Kindred), 042 

pregnancies witl} one twin blighted; 

report of 2 cases witli com- 
' parative study of cases in 

literature (Kindred), 042 

Twins, large (Park), 742 (Abst.) 

one-egg, spina bifida and polydac- 

tylisrn in (Quisenberry), 884 
( Abst. ) 

Two-liour rat test for liuman pregnancy, 
validity of (Farris), 200 


U 

Ultraviolet irradiation and face masks, 
initial aerobic flora of new- 
born (premature) infants' na- 
ture, source and relation to 
(Torrey and Reese), 443 
(Abst) 

Umbilical cord clamp, .simple (Fist), 135 
prolapse of, with vagitus uterinus 
(Mitchell), 547 

true knots of (Henncssy), 528 

Urinary bladder, female, Ivmphatics of 
(Powell), 891 (Abst) 
incontinence; functional in women 
(Phaneuf, et al.), 138 (Abst) 
symptoms, a review of 500 gynecologic 
patients with (Hochman), 141 
(Abst) 

Urology award, 898 (Item) 

Uteri, fundus of, late recurrence of car- 
cinoma in (Barrows), 422 

Uterine and ectopic pregnancy coexistent 
(Bawrence and Elsemore), 
709 

muscle, action of certain antispas- 
modics on (.Solomons and„ 
Widdens), 438 (Abst) 
prolapse (Schwartz), 138 (Abst.) 
su-spension, pelvioscopic method of 
(H.arrell), 139 (Abst.) 
tumors, mortality and morbidity in 
surgical treatment of (Bor- 
ras), 291 (Abst) 

Uterovaginal prolapse, surgical treatment 
of (Borras), 292 (Abst.) 

Uteru.s, adenocarcinoma of body, arising 
from a benign endometrial 
polyp: report of case (Ferris 
and Dockerty), 283 (Abst.) 
dynamics of as indication for cesarean 
section (Dubrov.sky), 890 
(Abst.) 

etiology and pathology of some spon- 
taneous ruptures of, in preg- 
nancy (Perez), 743 (Abst.) 
human, gravid, influence of epinephrine 
upon (Woodbury and Abreu), 
706 

inverted, reduction of following intra- 
vaginal packing (Clahr and 
Wurzbach, Jr.), 729 
monkey regeneration of, after surgical 
removal of endometrium and 
accidental endometriosis 
(Hartman), 440 (Abst.) 
prolapse of, some considerations of 
(DeVasconcellos), 741 (Ab.st) 
treatment by Halban operation 
(Fretes), 741 (Abst.) 


Uterus, prolapse — Cont’d 

with near term' pregnancy (Patter- 
son), 722 

rupture, spontaneous of, in fourth 
month of pregnancy (Schenck 
and Rader), 143 (Abst.) 

V 

Vagina, congenital absence of, tre.ated by 
Baldwin technique (O'Neill)', 
141 (Ab.st.) 

V.aginal antisepsis ; comparative s‘udy of 
bimerphen solution in *910 
consecutive deliveries (Gates), 
24 G 

delivery following ce.sarean section, 
character of (Kuder and Dot- 
ter), 371 

hysterectomy after menopause for non- 
malignant conditions (De- 
Moracs), 741 (Abst.) 

muco.sa, cyclic ovarian changes in arti- 
ficial (Ayre), C90 

Vaginitis treated with antiseptic buffered 
acid jelly (Brougher), - 523 

Vagitus uterinus ivith prolapse or um- 
bilical cord (Mitchell), 547 

Venereal diseases, 745 (Absts.) 

Version, application of Braxton Hicks in 
modern obstetrics (Reid and 
Aabcrg), G30 

Vitamin A in blood of newborn infants, 
regulation of level of (Lewis, 
et al.), 142 (Abst.) 

and endocrine therapy in nausea and 
vomiting of pregnancy (Hart, 
et al.), 251 

Bs treatment of radiation sickness 
(Maxfleld, Jr., et al.), 882 
(Abst) 

Volvulus complicating pregnancy (Kohn, 
et al.), 398 

Vomiting and nausea of pregnancy, vita- 
min and endocrine therapy in 
(Hart, et, al.), 251 

Vulva, disinfection of, as prophylaxis 
against puerperal Infection 
(Duek), 745 (Abst.) 

spontaneous post-partum disappearance 
of massive condylomata 
.acuminata of (Footer), 2GG 

tuberculosis of (Bates and Rucker), 290 
( Ab.st) 


W 

War trauma of female genital apparatus 
(DeMoraes), 289 (Ab.st.) 

Water balance and weight changes in 
normal and toxic pregnancy 
(Cho.sley), 565 

AVeight changes and water balance in 
normal and toxic pregnancy 
(Chesley), 5G5 

Wertheim’s operation in cancer of cervix 
(Horta), 889 (Ab.st.) 
in carcinoma of cei’vix (Meigs), 742 
( Abst. ) 

Woman in this changing world (Kos- 
mak), 74 9 

AVomen, functional urinary incontinence 
in (Phaneuf, et al.), 138 

( Abst. ) 


Z 

Zondek’s simplified treatment of second- 
ary amenorrhea (Finklcr), 26 




